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THE PROBLEM OF THE HIATUS HERNIA OF THE DIAPHRAGM 

CoxrvdR L\m, MD, \xd Leo J Kexxev, MD (b\ ixyitatiox) 

Detroit, Mich 

'THE problem of the hiatus henna of the diaphragm is actualh 1 m of old One 
aspect is represented In the dilemma of the internist who must advise the 
patient m whom this hernia has been demonstrated. This patient mar be told 
to forget it ’ or to change his habits of eating and sleeping and to take palli- 
atne drugs m an attempt to make the situation toleinble, or he mar he advised 
to consult a suigeon about an opeiation The other part of the problem is that 
accd hi the suigeon, who in the face ot conflicting advice must choose and 
cam out an operative procedure So gieat has been the confusion with legard 
to technical details and so far fiom ideal haie been the insults fiom the methods 
actually selected that the peiplenh of the internist is understandable Olm- 
oush what is needed is a standard curat a- e operation which can be used b 5 am 

T Zr Ltr,r, P 'T“' h ™ T » f *• toptaSm 

. £ tl at s " ch an operation is cunentK available and that it should 

be emploied to the exclusion of all otheis 

Naturalh the logical plan of opeiatne treatment of hiatus liera a would 

cWc 6 o? the an °f the t heiniated *»<* «*■ the abdominal caviti and 

. u c of the apeitme to maintain this i eduction Tlieie liar e been repoi ts of 

eries of cases repaned In the transabdommaP and tiansthoracic- » routes 

^ ^ese proSui^ 

i an impoitant reeunence rote others 4 5 imro „„„ j. i 

a discouramno- numbci nf T r t ’ Tners h av e reported 


r 



III! JOIItWI Ol HIOItMU silting 


In m e.ul\ senes oT eighteen patients with lcpan ot hiatus henna b\ tlie 
n insthoracic ap]>ioicli In one of us (C I? L ), tlieic was 1 discounting liuinhei 
ot mmitnccs At least si\ liad loentgen evidence of lccuncncc of which tom 
had litum of semptoms and two had second opciations An example ol 1 itlioi 
piompt lcemienee is shown in the loentgenogiams in Figs 1 and 1 Tins 



Hh 1 —A Preopcratht rot ntKtnopram of Iftrj,c hiatal hernia The central location In 
the mediastinum 1* striking I Postopr rathe rcxmtpenoKTnm taken weeks after repair 

1»\ unsathfactor} n^chnktu 0 Tin be^lnnln^r of recurrence Is c\ Ident 



He 2 — t 1 (x nle noer un of pit! nt diown in J-is: 1 four >earp I it' r Miowlnu lnr^e 
nttirr nc with up*! I l<nn Monrich // Ro* ntp» nosram nft«r S'^ond rrpdr of hiatal lamln 
hy r c< mm nd 1 nnthol (dclit months pnMnp^nth * ) 
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HFRVI V OF DI VPHRA6M 
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MM 1M> KENXEV 1-ROU1.EM Ob HI*™ . 

lpfl ns to the logical conclusion that theie uas some fundamental 
evpenence led us to tne o B , utilized The technique em- 

attenipMnis made'to oWiteiat^Tlie^eutoneal'sac^n ^cisiou and/oi plication 



Fig 

esophageal 

aperture 


3 —\rtlsts drawing of Inferior surface of diaphragm Herniation 
hiatus occurs after lengthening and widening of the posterolnferlor 


through the 
part of the 


- Tlic size of the hernial onfice teas leduted In the placing of sutuies in the 
mos-t accessible location which was usualU at the auteiolateial portion of the 
cirunnfeunce ot the hiatus At least two authors 1 1 had described the esophag- 
eil hntus as being fiequeuth a transsersc slit, which could he closed lit plncni" 
sutmes to the right, to the left, oi on both sides ot the esophagus 
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TI1F JOLKX Mj OF IHOKUIt suit HU 


It is oui opinion that the true long axis of the esophageal hiatus lies in the 
sagittal plane and that an anteroposterior suture line behind the esophaeus is 
the most efteetne Merendino, Yarco and Wangensteen 5 Allison 10 of Leeds, 
and Efiler and Ballingei” eanie to the same conclusion Each of these tlnee 
excellent papers contains dnections foi an anatoinicalh sound lepair of un¬ 
complicated hiatus hernia In the appioximation of the emra behind the esopha¬ 
gus Iloweeei in two ol them 0 11 attention was piobabh dnerted from this 
important mallei In the emphasis which was gnen m the titles and the bodies 



j j, | _\rtl<t « dr mini, of superior surface of the dlaphrni.ni Herniation occurs through 

the nrtn occupied by the crunl membrane 

of the papers to the problem of the tilled shoit esophagus and the neassiie 
ot incising' the dnphiaam out tow ird the dome for the ti insplant it ion ol tin 
(•soph unis 1 iter dh uni mtenorh 

To supphimnt the anatomic intoi/iiatioii obi lined dining o/mation on p i 
tients with hiatus In inn we made dissections ol tin di lpln mins in eig'ht 
c id i\ c rs uid dr iw mgs w 11 e in ide ° 


•I > Mr I Iton Hoff np Ural nrtl t 
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The ciura of the diaphiagm take orimn fiom tendinous attachments that 
arise from the unteiohneial surfaces of the bodies of the first three luinbai 
vertebrae The fibers Iiecome nuiseulai and suriound the aoita at the lev el of 
the eehac axis These nniseulai bundles pass upwaid in an interlocking inannei 
soon separating to form the esophageal hiatus Thev then insert into the middle 
leaf of the central tendon 

The inferior surface of the diaphragm is illustrated m Pig 3 The right 
ems is made up of muscle that originated from both the right and left sides of 
the vertebral bodies and a similai situation exists in the formation of the left 
ems The medial and lateral margins of the esophageal hiatus consist of those 
fibers that took origin eontralaterallv On the thoiacie surface (Pig 4) the 
ernra exhibit the same decussating phenomena 

The anterior margin of the esophageal hiatus consists of unvielding 
tendinous tissue of the middle leaflet of the central tendon The posterior 
aspect of the hiatus is notablv fiee of anv firm structure In even dissected 
specimen the area postenoi to the esophagus consisted of a tnangulai space that 
was bridged hv a tlun areolai membrane This is designated as the crural 
membiane m Fig 4 It is at this site that the abdominal contents find their 
vav into the mediastinum creating a hiatus hernia IVe are convinced that 
obliteration of this anatomieallv weak aiea is of pnmarv importance m the 
repair of this hernia 

In addition to the anatomic studies we earned out some phvsiologic studies 
on the effect of phrenic nerv e stimulation on the musculature of the diaphragm 
When the fingers were placed m the enlarged hiatus of a patient with hernia 
and the phrenic nerve was stimulated meehanicallv or br faradic current, there 


was retraction of the dome of the diaphragm hut no tendenev to contraction 
of the crura forming the nm of the hernial orifice In the experimental animal 
(dog), stimulation of the phrenic nerve did not cause the left crus to contract 
(Pig 5) ^Measurements of the pressure in a hvdrostatic hag placed in the 
esophageal hiatus showed onlv slight increase in pressure when the phrenic 
nerve was stimulated (Pig 6) 

Relaxation of the hiatus after section of the phrenic nerve could not he 
J e ' no, J st ra ted These observations suggest that eonconntant paralvsis of the 
that^ m ' nU ' nen e Is °f no ' al ue m the procedure of hiatal hemiorrhaphv, and 
be* 1 1 'l T " a ' actua ^ v do harm smee postoperative pulmonarv complications mar 
'ome-ilK *'' ' )V de P ression °f respiratory function. It has been difficult 
hav^l' 1 ^° f XP ' am ^ le P a ^ atl011 ''rhich has been reported in some patients who 
a ,, P , TC [ UC nene interruption for hiatus hernia, although it has been 

m 1 ’ at 01,5 “spasm - of the hiatus is relieved 3 Amendola 12 recently has 

benefifnfa 56 ^ 311011 ' vhlch maV explam some of the instances of symptomatic 
ned out „ n ? Parahsns Permanent phrenic interruption had been car- 

on the left ^ thc that 1116 ^P^gm rose high 

'he hernia fUnduS ° f th ® stomach ' nth * and thus rednemg 

around the m^cnl 17’ S ° an ^ lated "'here it passed 

operate and tSw H § geared, and it was necessary to 

the diaphramn. esophagus antenorh and laterally to the dome of 


” TIIF !Ol KMI OI TIIOI \C rc M h< YU\ 

Tlic jinxcduie which wc lcconinuwl foi 1 ho icpait ol hiatus he inns ur 
(lie diaphugni is is follows The lower left thoiatH units is intend tluough 
a postciolalei.il illusion tluough the seventh liitcispaee The ploira miihm^. 
the esophagus (pulnmnaiv ligamentj is divided to peiimt a tape to hi pissed 
aloimd the esophagus (Tig 7) The plcuial covenng ol the heiniatcd stomach 
and retropentoneal fat is blushed off to e\pose the muscnlai edge of the hiatus 



C- 




S KpVAu 


Fip 5—Kjmopnpli record showing motion of tlomo of diaphragm and lack of motion 
of left crus during stimulation of loft phrenic ncr\o The writing points were activated b\ 
strings pacing Miporlorl* from tho two parts of tho diaphragm 



mm Hg 


_I-1_ _n- 

Fig r —Pressure rccor lings from a Irv dro^tallc bat: placed In the crophngcal hiatus of 
the tint; (Hathaway apparatus) The r«*cord on the I ft shows the slight pressure fluctuation** 
of normal In^plmtorv movement** (arrowSustained fnrndlc stimulation of the left phrenic 
n r\ t (lowt r signal) caused no gr* ater fluctuation The record on the rlLht show s that no 
relaxation was produced liv s*-ctlon of tl> plin nlc n<m (signal) 


\ small incision is unde m the dome ot the di iphraem and a long (I imp is 
pissed liitisperitoneslh domr the under surface of 1 lie di lphrmnii to picne 
the peritoneum lieu the mteiioi suilscc of the hiatus and emergi fnmi the 
Instils This ilninp gr isps tlu tape which cninelcs the rsophasrus md di iws 
it out ot tin opennisr in the diaphragm Durum the subsequent repur trietion 
on this tape ass sts it it 1 % in in uiitaiiinm reduction and providing e\posmi 
lor the suturini: ot the e rum (1 i" ‘D The oMjpIiamis is easih displiecd 
snteriorh alter the division oi a snnll amount of areolar tissue md a v<*ss< I 
oi two 
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TIIF 701 It\ \I Or TIlOKVdl S[ he,n,\ 


onlicc (commonlv callccl tlie imill cius) is filnous and toii*zli mil holds sutuies 
ucll while 1 lie I.itci il poition (lift ems'i is eomposed mainlv of muscle and 
fheie is a t* iirlein \ ioi sutures to teai out To obviate tins, the sutuies should 
pass thiough all Lavers of the diaphragm, including the diaphragmatic pleuia 



Fig 0—Finn] closure of e^onh'igcal hiatus tWtli Anger Inserted to present too light closure 
The small Incision In the dome of the diaphragm has been closed 

Isunlh five oi six sutuies placed postenoi to the esophagus me all that are 
neccssaiv Bcfoie these sutuies aie tied, thiec oi moie mattiess tv pc sutmes 
are placed which attach the esophageal inusculntuie to the under smfaee ol the 
esophageal hiatus These sutuies conespond to those which Allison leconnnends 
fm the fixation ot the so called phienoesophageal ligament to the undei surface 
of the diaphragm The posterior sutures aie then tied a finger is inserted in 
the onfice h\ the side of the esophagus as tlie most anteuor one is tied (Tig 0) 
No ihsphagia Ins been produced when this precaution has been obsoived in 
di teinuniiig the sire of the opening 

It will lie noted that no attempt was made to excise oi plicate the peritoneal 
sic if one existed It is phi opinion that since this lesion is a sliding hernia no 
useful pin pose is screed in removing a small amount ot jiei ltoneum on one side 
of the sac 

“since tho above technique was adopted twentv hennas liavi been lepaircd 
In preparit on for this report all patients wcie recalled questioned for scrap 
toms of recurrence and submitted to roentgen examination The follow up 
pe l mil on nine eases was from one to two veirs md m six others was freim six 
months to one veir In no mstime Ins there been roentgen evidence of remr 
mice tFig 30) Seventeen patients are asvm/itonntie Two of the others had 
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toms 1ms tecentlv undeigone cholecvstectomv for cliolehthn 



Pig 10 —A Preoperathe roentgenogram of hiatal hernia of moderate size S, Post- 
operathe roentgenogram following repair oy recommended method (seven months after opera¬ 
tion) 


There has been no moitalitt m the thirtt -eight patients with, tiansthoracic 
lepan of hiatus hernia Aside from the recurrences m the earlv group, theie 
has been no moibiditv of note until the exception of one patient nho developed 
n large hemothorax uhich became infected aftei a mmibei of thoiacenteses 
Dimnage hv nh resection n as necessniv 

AYe have not observed a case of so called “short esophagus” which would 
hate necessitated a deviation from the technique described 


SUM ALARY 

The unsatisfacton general status of surgical treatment of esophageal hiatus 
hernia of the diaphragm has been described This appears to he due to lack of 
standardization of the definitive opeiation An anatonucaliv sound lepan with 
tlosuie of the opening lit sutuies placed postenor to the esophagus as recom¬ 
mended In previous authors appears to gite the best piomise of success 
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DR \I E\ \MIIR I IN \1) \ New 5 orh—1 enjoveel the uircful review and intn d 
appraisal of the various surgical procedures for the treatment of hiatus hernia, is presented 
be Dr= Lam and Kennev The multiplied! of operations and the high percentage of failures 
attest to the confusion that prevails todu\ in the treatment of this lesion It e\pi nns in 
some part the reticence of our medical confreres in reiommending surgical thempv Past 
experience, coupled with an honest scrutinv of our results indicates that uniform suciess 
attends the procedure recommended In Mlmon ind the interior triiisplnntation "f tin 
i sophagus suggested In Wangensteen The following case illustrate' the result obtained 
In these combined techniques 

This patient was 05 vears of a n e and came to me m HU'l because of a nns-nc ^nstru 
hemorrhage 

(Allele ) This is a lateral \ rav Mew of the chest showing the entire stomach with 
the exception of the p'lorus to be within the thorax and (*bde) the liinutn enema shows 
that part of the transverse colon was present in the hernia sac 

An Mlison repair with anterior transplantation of the esophagus produced a “iti' 
factor! enil result \ small oblique incision of sufficient size to admit the assistant ' hand 
was required in the left upper abdomen m order to maintain the stomach within the nb 
dniuen during the rep ur of the diaphragm 

('slide ) This film was t then some time aftir operation following a b irium swallow 
Ton can readilv see the left leaf of the diaphragm with the enrdin of the stomach in its 
normal position and also sc>e that there i~ no recurrence of the hernia 

We line nb creed esophagitis in inning stages it* an n« minted disease The etiolog' 
of this lesion remains controversial We linvi resected the esophagus and performed an 
i sophagogastrostomv in four such m'es with one death 

( Mieic ) This \ rav film after the ingestion of barium depicts the advanced u tngc of 


the eli'case which we interpret as livpi rtrophic esophagitis with stenosis 

Our li't patient opented on two months ago for this lesion hid previou 4 Iv undergone 
an Mb on repair for i recurrent hiatus fiernia in 10">0 We thought that the esoph i^iti' 
til it exi'te 1 at that time was reversible ii« it elul not appear to involve the entire wall of 
the esophagus Despite the cure of the hernia the l•'opha„ltls progressed an uhs r jicrfortji 1 
into the nii-ilinstinum with me duistimtis and there were two e pi ode's of massive hemorrhage 
This rns< w is sue cessfullv e ompleteal be js rfornnng a lewis ope ration ill oni stn_e Through 
a midline nb loiimml tin isum the stoimo h was mobibzi I m lintniimm e in ill it ion from the 


right g I'tric and right gastroepiploic arteries The pitn ut w is then turned em the left sale 
and the n„ht thorax w is opened through tie sixth rib 1« il flu lower h df eif the c‘'Oj'ha^ci- 
line re's i ted Hid an intr ithorae i e soph i ^o„ast rest nine w is rumple t«sl To elate tie r* ult 


has Ns n satlsfmtorv 
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doubt verv much if henvv suture material is u=ed, it is n print help to u«e 'trips 0 f fa-tn 
taken from the patient s left thigh 

DR EARLE B lx Vd , Cleveland—I have cmplovcd a somewhat similar teilinif|ue in 
the surgical repair of more than 100 patients with hiatal hernias since IbtJ steveml fmtors 
banner regardin', both the etiologv and surgical treatment of hiatal hernias should be 
further sfres ed One of the factors responsible for divelopmmt of n hiatal lurnin is the 
presence of an atrophu or redtind mt diaplingmatu esophageal ligament This ligament was 
first desirdted In r aimer in is*! It arises on the under surface of the diaphragm divides 
into two bnihs and the nsiendin^. one goes through the hiatal opening and attaches to the 
esophagus It is the antagonist of the longitudm il musculature of the esophagus ind nor 
n alls prevents the stomach from herniating into the chest upon esophageal contraction I 
believe that aftvr the redundnnt hernial sac and ligament nre ere ised this ligament should 
In again span to the esophagus elurin,. the reconstruction of this cron 

In addition to the above as the surgeon explores patients with lnntnl hernias it will 
Ice noted that the herni ited stomach is invariable anterior In lm experience there appears 
to lie considerable le s di ipliragniatn muscle postenorh between the esophngenl and aortic 
hiatus than what one encounters norm tile and this is a definite factor in producing the 
enlarged esophageal stomi This is wire it is important to approximate the crura postenorlx 
be two to three sutures and fodium a new diaphragmatic «ho!f between these two lnntnl 
o[iemngs This in itself will complctiK reduce the sire of the enlarged esophngenl stonn 

DR R V R VMIl , '®F\ Crane] Rapids—I ri'C simple to mention n maneuver wlinli 
Hr Harrington ind others heve vise el We have cue el it with turn's am! vv < feel tint it max he 
of some importance That is to open the diaphragm more tlnn was shown and to suture 
the earelin of the stomach to the under surface of the diaphragm therein anchoring it at that 
point 

DR ROBERT M T VIxE' 1 , Toronto—I am c orrv Dr Harrington is not here, hut I think 
someone ought to sax Hint it is the principle and the idequarv of the repair that are important 
nnd that i «ati-fui ton repair can lie accomplished through an abdominal approach ns well an 
through a thoracic approach When there is an associated nbdominnl condition it mnv be 
worth while to be familiar with an alidominnl as well as i thoracic approach 

I was interested ta Dr Sweet s remarks about fascia It recoils a rather nmnsm_ 
incident to me I think perhaps I published a rejmrt about the first repair with fa'cm 
it was n long time ago when nn then chief Dr Gallo was unfomih ir with the oppronrli 
through the < lio-t I opened the e host he repaired the diaphragm with fascia and then I 
i losed the ehest m this ven complicated operation 

DR I AM (Clo°mg)—Dr Kennev nnd I appreciate the discussion Dr Vdn « else 
w is ve rv interesting and Dr Toliiison s was cspeciollv so since we lmve come to Induce that 
this disease i“ one of rather oliesc women in their jO s rather than in the newborn mfnnt 
Dr Sweet s experience of course is classic In our attempt to call attention tn the posterior 
part of this hernia we have more or less de emphasize el the fact thnt there is i portion of 
the peritoneal sac anteriorlv Our first illustration sfiov cal the herniated structures after 
the v li id lac n partlv di“scctclout ^mee vve do not o]h n tlie peritone um and pax no attention 
to the si, vve sometimes do not know whether or not a sac is pre ent 

Dr K vx mentioned the \lli«on sutures Ofeourse we use these giving nmc attention 
to the so ealleel phre noesophagcal ligament bv the placement of several stitches which approve 
in etc the esophagus to the diaphragm We appreciate the remarks of Dr Rasmussen and 
Dr lanes 

It his In, n our feeling that too Hindi attention Ini' lean paid to the peritone el s„ 
end th it surgexuis hive laaeime fitigmel from trving to suture this verr friahle sort of mate 
ml If one souths t ner^v and negle t* this s ,c giving 'Jh'cmI rare to the ) eutermr 
sutures bitter results mnv l>e e xjms teal 
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D IiRIN'G the past ten a ears, as the techniques of esophageal siugeij hare 
liupioi ed, there has been a steadily increasing inteiest m esophageal tu¬ 
mors The benign neoplasms and the saieomas of the esophagus repoited in 
the literature ha\ e been completely sununanzed a number of times 15 It would 
be redundant to repeat heie what has been carefulh lecoided before In¬ 
stead, this paper deals pnmarili with our own series of twenty benign and 
two malignant muscle wall tumors obseived orei a twentv-yeai period The 
pathologic considerations clinical symptoms, and suigical theiapv of these 
growths aie discussed and con elated as fai as possible with those pieviouslt 
repoited 

considerations of pathology and growth 

Esophageal tumors can be divided aecoidmg to the larers m which tlier 
arise Carcinomas and certain polyps arise primarily fiom the mucosa Cists, 
eertam saieomas, pedunculated filnomwomas and lipomas aie among those 
which grow in the submiieosa Leionnomas, neurofibromas, fibiomas, fibiomi 
omas, leiomvosaicomas, fibrosarcomas and lhabdomvosaicomas originate m the 
muscularis 


1 Benign Tumors —The benign muscle wall tumors hare little to dis¬ 
tinguish them one fiom another on the basis of then clinical behanor They 
aie often difficult to distinguish microscopically because of a snnilaiity of 
cellular pattern unless special smooth muscle-cell stains aie employed In 
renewing the slides of the tumors presented m this senes, new sections weie 
cut from mam and both Masson and phosphotungstic acid stains were used 
foi moie precise histologic identification On the basis of these studies, seven¬ 
teen of the twentr benign tumors presented here weie found to be leiomyomas*, 
two were diagnosed as neurofibromas, and one was identified as a fihromyoma 
Two which had pienously been called neurofibroma weie firmly established 
as leiomi omas It is of some mteiest that one of these has repeatedly appeared 
nr mrious articles as a ncuiofibioma excised bi Dr Churchill 6 Actually, it 
was piobabh the first leiomyoma of the esophagus to be lemoved surgically 
in tins country 

All of these benign growths are firm, well-circumscribed, but not neces- 
sanh encapsulated tumors Although they may become firmly adherent to 
suriounding tissues, they are not imasive Thei occasional]! show areas of 
metapl asia and possibh can deielop malignant degeneration One tumor m 
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0111 siiks li.ul Ik i mm p.u halls isstn Isso imm h.ul huonic puitiulis i du- 
htd M If* ist si\ Illinois him lueii upoitul in tin hteiutim is showing 
i il< du it urn 1 l liciations of ihi nnnos,i on i i linnoi m inn unless it c\ 
lends into tin stunuK.ii Oiu ut mu ]),itunts hail multiple smill esophageal 
ulceis and a laige ei itei piitiulls in the stonnch ami paitmlh m the esophn 
"Us kcmsoiths and Welili" .Adams and JJoosei " and Cornell and Ins usro 
ciates ,n base ie])oited finding: ulieis sshuh ponetiated into leionnomas 
Bn ant” ie]ioiled an ulcci associated ssitli a leionisoina Adams case was the 
mils one m which the uliei did not ocun at the lowei end ot the esophagus 


BENIGN TUMORS 

ASYMPTOMATIC 


BENIGN TUMORS 

SYMPTOMATIC 



Hp I —Dlnpntmmntlc sketch of tuo t\p s of benipn muscle unll tumors of the e*ophnpu* 
which rarch ciu^c mptom* 

hip -—I>laprnimimtlc sk«teh of tuo t\pe* of benipn muscle unll tumor* of the csnphnpus 
u tilcli cnu^< 8\ mptom«5 Tlu one pIiou n on tin left I* intramural submucosal and compress* 
the c^ophapeal lumen Tlu one on the rlpht Is extramuco*al, but lms caused a small traction 
dhertlctilum of tlu mucosa It* enclrclinp arms lm\c caused some obstruction of the csopha 
pus 
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them ^xtieii ol «m tue.Ui patients had single tumois Of these, six weie 
nodulai, bosselated, m lohulated Although these Upes ot giowth as a rule 
do not gnc nse to sMupto.ns diffe.ent f.om Ihosi of the simple ones, then 
excision can lie much moie difficult The leason is that they often pi esent 
multiple adheient projections of tumoi among the muscle fibers, so that con¬ 
sumable muscle damage is entailed by then lemocal In one of out patients 
a hoiseshoe-sliaped tumor was found h mg outside of the low ei end of the 
esophagus It caused dysphagia by external conduction A similai encn- 
cling tumor ansmg at the same level and causing dilatation of the esophagus 
was lepoited by Ebeith m 1868 lJ Two moie aie listed by Rose 1 

Size is the most impoitant single faetoi m the pioduction of symptoms by 


these growths Although Oshnwa 1 ® excised a myoma only 1 cm in diametei 
liecause it caused symptoms the smallest of oui tw el\ e symptomatic gi ow ths 
measuied 3 cm in diameter Most of oui tumois tieated suigically weie ovei 
5 cm in diametei Most of the surgically tieated tumois lepoited m the lit- 
eiatuie hare been at least 3 cm in diametei Thiee of om tumois occupied 
the entne lowei thiul of the esophagus Ilainngton 1 ' leseeted a similai tu¬ 
moi The hugest of ours weighed 673 ginms Schnug' lemoied one weigh¬ 
ing 632 grams Othei laige tumois hn\e been lepoited 4 Laige tumois do 
not always cause symptoms This is pnrticulaih tme of those winch lie out¬ 
side of the esophageal wall and aie connected to it only bi a pedicle which 
extends tluough to the snhmucosa Two such tumois in om senes, measmmg 
lespectneh, 4 and 5 cm m diametei, weie found at autopsv No evidence of 
snnptoms lelated to then piesence could be foimd m the patients histones 
These extramural tumors, if thea lie freelv m the mediastinum or abdominal 
cavities and neithei piess on suuoundmg oigans noi pull on the esophagus, can 
he completeh asymptomatic Miller found such a one measuring 6 inches m 
length at the autopsa of a a oung man It las m the abdominal cavity 
Hamel and Atllliams 10 lemoied a leioimoma which measuied 13 cm m its 
gieatest diametei fiom the mediastinum of a woman who hod no complaints 
Othei extiannual tumois lime caused snnptoms, howeaer, as did one of 
mil's ’’ 2n 


Most of the benign muscle wall tumois lemam beneath the muscle They 
muse pain disphagia and digestiae symptoms as thev giow laigei because 
of the piessme they exeit on the musculans and the esophageal lumen As 
the\ become laigei, thee tend to encircle the lumen The musculans oaei 
them giadualh thins into a tense haul densch adheient sheath from which 
d is often impossible to dissect the tumoi fiee This led to esophageal lesec- 
tmn in two of oui cases and one lepoited hi Chi and Adams 21 


Dncrticuln hare been found associated with benign tumors in a litimbei 
ot instances Tom base been lepoited ns occimmg m autopsc specimens 4 22 
" c °' u sones "-1 s found in conjunction with an extramural tumoi Thiee 
othei surgeons lime noted the piesence of dneiticula associated with siu 
Bl , t,catca !eiom 'omas‘ 20 The possibility that the weight of an extra 

mural Umww could exeit a tiaction effect tluough the attachment of its pedicle 
suggested ha Home and Bogeis- Ceitamh an extramural tumoTof 
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sufficient size, unsupported by suuounding stiuctines, would diaw r the museu 
Ians outwaid and downwaid at tin. site oE its attachment, cieating a mucosal 
pocket This was nppaientlj tlie mechanism involved in om case 

2 Sai comas —G'onsideiablc diftcience oi opinion exists among pathologists 
as to the classification of sai comas of the esophagus The Geiman patholo¬ 
gists 2 3 have divided them into ttvo mam gioups polypoid lesions and dif¬ 
fuse, infiltiatmg ones The only tiue muscle wall sai comas me the leiomyo- 
sai comas, fibiosai comas, and ihabdomyosai comas These exist usually m the 
form of rough, polypoid tumors Their identification depends on the use of 
smooth muscle stains Oui ttvo specimens weie carefully studied and fresh 
slides tvere made The previous diagnosis of leiomyosai coma and rhabd omyo 
sai coma, lespectively, were confiimed The leiomyosaicoma, tvhich has al- 
leady been ieported, 1J was a diffuse, infiltiatmg lesion occupying a third of 
the esophagus It was uleeiatcd and had metastasized to the regional lymph 
nodes The ihabdomjosareoma tvas a polypoid growth 6 5 by 4 by 2 5 cm 
m size, attached to the muscle wall by a stalk 6 5 cm long and 0 5 cm in 
diameter It piojected into the lumen and was eoteied with hemorrhagic 
tissue It had not metastasized 


muscle wall sarcomas 



DIFFUSE 



POLYPOID 


Fie: 1—Diagrammatic sketch of the mo major tjpes of muscle wall sarcoma^ of the 
esophagus That on the left Ja diffuse and Infiltrating with a rough surface* That on the 
right Is a localized Irregular pol>p 


Although sarcomas arising m the mucosa and submucosa of the digestive 
tract are usually rapidly growing and highly malignant, leiomyosaicomas are 
characterized bj slow growth, long duiation of svmptoms, and a low' incidence of 
local and distant metastases 23 The time from onset of symptoms to death in 
our case was twelte tears, which gives rise to the conjecture that the original 
tumor might have been benign 

The liteiature is very scanty legaldmg malignant esophageal muscle wall 
tumors A number of the tumois described in the literature are diagnosed 
in teims which leave much doubt as to then true histology Little is to he 
gained, theiefoie, m discussing them Three leiomyosaicomas hate been suc¬ 
cessfully resected 1 14 24 Two tveie polypoid and one was a nodular diffuse 
tumor In two cases there was no evidence of metastases, m the other, no 
statement tvas made concerning them Thorek’s 2 rhabdom) osareoma, like 
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our own, was polypoid and had not spread The fflnosnicomn .cmotrf In 
Clark 23 was polvpoid and showed no met ast uses That remored In Bica 
nas submucosal, well encumscnbed and indistinguishable from a lcioimomn 
1 oentgenograplncallv The pohpord tumors tend to become ncciotic and to 
bleed Clark’s tumoi appaienth lnoke off and was swallowed eaih m its 
course and then giew out again Gailock V« tn.no. lnoke f.ee fion. its slende. 
pedicle at the time of opeiation 


INCIDENCE and MTV 01 OUKUN 


Although mam benign esophage.il tumois hare been 11 ported m the lit- 
eiatuie, we lia\e no studies that might ie\cal the tine meidencc of benign 
muscle wall tumois Autopsy findings aic inconsistent and inadequate 
Thirty-three of these tumois weie found in 7 41b autopsies at the Mayo 
Clime 2 ' Eleyen benign giowtlis weie lepoited fiom 6 101 autopsies at the 
Univeisity of Chicago clinics 2 ' No leiomyomas weie found m 4 000 autopsies 
at the Vandeilnlt Unneisity Hospital’" Onh foul muscle wall tumors weie 
found m 13,000 autopsies at the Massachusetts Cencinl Hospital At the same 
time there weie foui instances m which these tumois weie diseoreied m con¬ 
junction with but quite sepal ate fi om caicinomas in a few bundled suigiealh 
leseeted esopliairuses Pathologists when peifotmmg autojisies aic not likeh 
to make a detailed seal eh foi neoplasms in appaienth noimnl oigans Meiss 
nei, at a time when leioimoma of tlie stomach was holiercd to be l.uo cni- 
ned out extiemeh caieful examinations of fifty post nioitem stomachs sc 
lected at landom He found leioim omas in forty si\ out of fifty stomachs so 
studied 20 Theie is no leason to beliere that these lesions exist in the esopha¬ 
gus with similar piofusion but eeitnmh y\e would hare a bettei idea as to 
their occunenee if someone weie to cam out studies b\ Meissnei ’s tech¬ 
nique in a few hundred autopsy specimens 

Esophageal muscle wall saieomas are evtiemeh line Because the histo¬ 
logic diagnosis is unceitain m all but the most lecent lvtciatruc, we hare onh 
a reiy small amount of nrateiinl upon wlncli we can base any figuies In gen¬ 
eral their oecnrience m this oigan is less fiequent than in the remainder of 
the digestne tract Coiner and Fan bank 30 found that among 175 saieomas 
of all kinds in the alimentaiy canal onh 8 pei cent had ansen m the esopha¬ 
gus In the past 1 went a years, forty-six patients lme been operated upon for 
lemoyal of benign muscle wall neoplasms of the esophagus In the same pe- 
nod yve haye lepoits of seyen muscle wall saieomas which weie leseeted and 
fiye moie which were not Sarcomas as contrasted with benign tumors usu¬ 
ally produce symptoms and aie seldom so insignificant as to be orerlooked 
at autopsy 


Among the twenty patients m om senes who had benign tumors, the 
giowths were found m the lowei esophagus in thirteen instances, m the middle 
m the, and m the uppei tlmd m two The fact that the dislnbution is smulai 
to those picYHHcsh lepoitecl semes to indicate th it these tumors maj occur 
anywhere but do so predominantly m the lowei esophagus 

Sarcomas of all types are found most frequently m the lower portion of 
ie esophagus 2 2 The leiomyosarcoma m onr senes occupied the entire lower 
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thud The lhabdomj osaicoma, which has been pie\ lonsly lepoited, oecuned 
just below the aoitic aich 31 Of the tumors lepoited lecently, about which 
the pathologic diagnosis is leasonably ceitani so that they aie subject to clas 
sification, Hamngton’s leioiiit osaicoma lat in the louei thud, as did a sec¬ 
ond inopeiable tuuioi m his senes 21 Resano and HojmanV leiomvosaicoma 
lai in the cemcal esophagus as did that of Menne and Bilge 33 (la Cock's 11 
laj r in the middle thud, that of Pennes and the one lepoited bj Flench and 
Gailand 31 3,J in the same aiea Ciaik's 25 fibiosaicoma giew m the uppei 
esophagus, Biea’s 26 uas found in the louei thud Dtoiak’s 3 lhabdomto- 
saicoma uas found in the uppei thud Thoiek’s 2 lat just helow the arch of 
the aoita 

U 1 AND SEN 

The font benign tumois in out senes found at antopst ueie appaienth 
asymptomatic Two weie in men two m women, the ages being 30, 49, 64 
and 72 years, lespectneli Fiom oin knowledge of utenne hlnoids it may 
be assumed that these tumois can evis t without endenee of giowtli foi mam 
tears It is theiefoie impossible to snv whetbei these tumois weie of lecent 
ongm oi whethei they had existed in a quiescent state foi a laige poition of 
the patient’s life Of the foui found coexistent with cueinoma thiee weie m 
men and one m a woman, the ages of the patients weie 56, 63 65 and 67 
tears, lespeetiveh 

Of the twehe patients who had simptomatn benign tunioi-s, seven weie 
men and fite women The youngest was 19 jeais the oldest 67 reals the 
at eiage age tvas 41 2 t eais The length of time which these patients had noted 
symptoms, hotvetei, was fiom thiee months to twehe terns with an nteinge 
of a little otei foui wears The at eiage age at onset of stmptoms was 37 1 
years Mteis and Biadslinw, 3 in 1931 made a suite} of some twentt-mne 
eases of benign muscle wall tumois ot the esophagus tieated hi smgeit (ex 
eluding Chuichill’s case which is included m oui senes) Seien moie hate 
appealed m the Iiteiatuie, including one of thens The age lange of this 
gioup of thnt} six patients was fiom 14 to 66 yeais with nil at eiage age of 
41 6 seal's The ages of the patients at the time of siugen m oui senes aie ten 
siniilai to those pietmush lepoited The nteinge age is louei than that ot 
patients suffenng fiom malignant neoplasms of the esophagus (labk I) 


Tvbie I Benign Tumors Age at Time or Suegeri or 47 Suroiialia Treated Patients 



this SERIES 

11 CASES 

PfiEWOLTSI/i REPORTED 

36 t\ses 


Minimum 

19 

14 


Maximum 

G7 

GO 


Average 

4:12 

41 7 



Tlie sex dii isioii among file jiatients lepoited in the Iiteiatuie is 19 men 
and 17 women (Table II) Oui own series of eleien patients tieated single all} 
was compused of six men and fi\e women Tins makes a total of foitt set on 
patients if out senes is added to the Iiteiatuie, twenU file of whom sscie mew 
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sr; iks 

hi I Dl’Tt II TOTM 

Sion 

6 

10 23 

Women 


17 22 

Total 


SG 47 


and tssentj-tsso of whom wore women Judging bs this small gionp of cases 
tlieie seems to be little difteieneo in the se\ imidenee ot benign muscle wall 
tumors 

Although the aseinge ago of patients with saicomas of .ill tvpes of eso 
phagenl ongin has hoen lepoited to he the same as that of euicmomn"' the 
aseiage age of the sesen patients who ha\e had malignant muscle wall Ui- 
mois remosed suigiealls (including our own) was "">6 7 senis with a lange of 
43 to 78 seal’s DsoiakV patient with a leioimosaicoma was onh 27 at tilt 
time of death and the tunioi could hase hoen lemosed suigualls had modem 
techniques been asadahle Foi esophageal snicoma in gonna], the incidence 
among men as compaied with women is tbiee to one Among the patients 
snfli malignant muscle wall tumors diagnosed in recent seal’s, of which the lnsto 
logic classification is lensonabls ecitam and the sex lias lieen lccordcd (including 
our osvn eases) theie hase lieen sesen men and fom women 

The lhahdomsosaicoma m oui senes oceuned m a woman 78 soars old 
who had had ss-mptoms f 01 fom months The lemms osai coma occmred m a 
man of 61 who had had svmptoms foi twehc \eais 
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bJ/ !e '7", r "7 r ?- AmoI ' e I“ tlcnls «nd those ..hose sunptoms hate 
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little association to meals that thei no, . Z dlscm "^°’t bore so 
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Patients and one othei svhoWI 1 1 should be noted that tw o of these 
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then chief complaint arrant the statement that it seas 
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Tun e III Bisks ruwoits 
PaTIUNTS 

Cow 1 w isos oi Cjiih Comikaints 
Pkhtid Sukgigaiiy* 

OF 


01R Si KIKS 

REPORT!- 1 ) CYSTS 

TOTAL 

Pam 

6 

s 

14 

Pam and disphngia 

1 

5 

6 

Dysphagia 

3 

6 

9 

Digestive symptoms 

1 

9 

to 

Other 


4 

4 

(ilostlj rcspiraton ) 

A'one 


4 

4 

Total 

11 

36 

47 


‘This table Includes both our series and cases of benign muscle nail tumors of the eospha 
gus reported In the literature. Most of these patients had se\eral complaints 


Dysphagia was found among ten of these patients Their complaints varied 
from a rare one of food sticking occasionally to a constant inability to sw-allou 
solid food There was no evidence of even tempoiaij complete obstruction 
among any of these patients Only two requned a consistently modified diet 
Six, howevei, bv giving a bistort of weight loss, presented concrete evidence 
that obstruction had inteifered with then alimentation This weight loss 
varied from ten to twenty-eight pounds and aveinged fouiteen pounds Three 
of these patients presented dysphagia as a chief complaint In addition an 
other had experienced an almost exsanguinating hemonhage immediately 
pnoi to his hospital entiv 


Digestive Symptoms were lnteiestmg because it is difficult to correlate 
them with esophageal lesions They ueie ehaiactenzed by gas, eructations, 
heartburn, nausea, vomiting oi postpiandial distiess These symptoms were 
presented by fixe patients Two others, who gaie a histoiy of ulcer pioved 
by pathologic examination of the stomach 01 by loentgenogiam, had similar 
symptoms but are not included These digestn e complaints w r ere prominent, 
ones as given by these patients, but in onlv one did they form the basis of his 
chief complaint This paiticular patient also complained of occasional dys 
phagia The tumoi lav behind the arch of the aorta He obtame goo 
symptomatic lelief from suigeiy 

In summary, the chief complaint was esophageal pain m sev en pa len s, 
dysphagia m three, digestive symptoms m one, and massive hemorrhage m 
one Only three patients had complaints falling into all tinec o tie majoi 


groups of symptoms , 

The length of tune which these symptoms had been present was on ttie 

whole consistent with what one would expect of benign lesions e s 01 e ' 
histoiy of symptoms was thiee months, the longest twelve years, tea eia 8 
fom and one-half yeais The complaints w eie seldom constant or of gradim y 
mcieasing intensity, but weie usually mteimittent and of vanable seventy 
Reviewing histones repoited m the literature is not as levealmg as 
mg to patients ox studying a detailed hospital reeoid, inso nr as t e in er 
pretation of symptoms is concerned A xough idea as to the symptom a o 0 o y 
of these benign tumors can be obtained, however, by listing t t e c ue con 
plaints of the patients These are piesented m Table III Briefly, pam a 
was the chief complaint among eight of the thnty six patients so far reported, 
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pain and dv sphagna togethei weie found in anothei fne dYsphagia dom' in 
six more, digests e complaints ni nine, other complaints (mostlj of a lespna 
ton nature) in four, and no simptoms at all Mere found among the remain¬ 
ing four patients Di Churchill’s patient is included m our senes and not 
among those reported pi emoiisli 

2 Muscle Mall Sarcomas—In geneial the siniptomatologi of the esoph.ig 
eal sarcomas closelv parallels that of the squamous cell carcinomas Time 
are, however some distinguishing differences, as othei writers have picMons y 
remarked 2 3 11 The first of these differences is that pam which is iaiel\ 
piesented as a svmptom of eniemoma is a conspicuous complaint among pa¬ 
tients suffering fiom muscle wall saicomas Oui patient who had a rhnbdnnn- 
osareoma had cousideiahle pam Seven othei authois lime desenbed this 
finding 2 ' 33 3 " The leiotm osareoma in o\u senes one of those lepoitcd In 
Hamngton 21 and the fibiosaicoma descubed In Claik- J arc conspicuous 
exceptions to this rule as thev appaientlv caused no pam 

Marked weight loss, inconsistent with the degree of esophageal obstine 
turn, is another outstanding svmptom of muscle wall saieoma Oui patient 
with the leiomvosarcoma lost fiftv pounds, the other patient lost twenti vet 
both patients were capable of swallowing sufficient amounts of nourishing 
fluids to maintain their weight Clark’s patient had lost tlmlY pounds Gai 
lock’s forty, and D\orak’s fort\ set none of these patients had sufficient ob 
struction to prevent an adequate intake 

Dvsphagia is the pnucipal svmptom of all patients suffoimg from sar¬ 
comas, but m the eases of muscle wall sarcoma it laieVv i caches the degiee as 
sociated with the stenosmg carcinomas Reguigitation ot foul mucus was a 
prominent complaint of our patient whose leiomvosnicomn had ulcerated 
Regurgitation and salivation have been reported as svmptoms pmioush 1 2 21 
As these tumors often become necrotic and bleed both anemn and tau\ 
stools have been found associated w lfh them 3 


DIAGNOSIS 


1 Benign Tumors —It is obvious from the multifarious sy niptoms asso 
mated with benign tumors of the esophageal mnsculans that the patient’s his¬ 
tory is of kttle help to the surgeon m making a diagnosis Xeitliei is a phY si- 
cal examination If the tumor is confined bv the muscle w all and pi otrudes 
Yvith a smooth unbroken carve mto the lumen, a loentgenogram after n swal- 
loiv of barium may give a pietuie tvpieal of a benign tumor 32 As the bainnn 
passes evenlv over the lesion into the noimal esophagus below, it becomes 
apparent that the mucosa is intact The unroughened continuity of the mu¬ 
cosa m. the region of the growth demonstrated bv such means helps to dis¬ 
tinguish the extramncosal lesions fiom destructive giowths involving the epi¬ 
thelial lavei Smooth indentations in the tumor mass are mdicatn e of bossela- 
tion, lobulation, oi multiple giowths 


The difficult^ 
Vhatzki and Haw 


of mteipietmg such findings has been pointed out bv 
es ” who demonstrated similar defects produced bv hniph 
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nodes, mediastinal stiuctuies, and evtiannual neoplasms All of the single le¬ 
sions in oui senes aveie identified i oentgenogiaphicallj as c\ti amncosal benign 
tumors The presence of ulceiation icndeis diagnosis moie difficult 

Small inti annual giowths, of less than 1 cm m size, frequently escape 
the notice of the loentgenologist Very laige tumoi masses which angulate 
the esophageal wall and distoit the lumen oaei a considerable aiea sometimes 
lemam undiagnosed pieopei atn ely The huge tumoi in oni senes which 
gave this appealance had been called “caidiospasm” foi yeais The appeal 
ance of dilatation aboae an aiea of constiiction in the lowei esophagus has 
led to this confusion beiore ,f 30 Oui othei two laige tumoi masses weie 
conectly identified by loentgenogiams 



Fig 5—Lateral and posteroanterlor views of roentgenograms of a simple submucosal 
benign muscle vail tumor of the esophagus after a swallow of barium showing Its smooth 
outline and projection into the lumen 


E\tiannual giowths without sufficient attachment to the muscle wall to 
cause distoition usually defj r identification as esophageal tumoi s Those 
masses which aie accompanied by tiaction dneiticula, howevei, should be 
suspected of being muscle wall tumoi s 

Esophagoscopy has been fiequentlj employed m the study of these le 
sions If the esophagoscope can be passed down to and past the lesion so tlial 
the endoscopist can be leasonablv certain that he has viewed an entnelv intact 
mucosa, he can assure the smgeon that the tumor is not a carcinoma It is 
impossible, howevei, by this means to identify posiluela cithei the canons 
fa pes of benign lumoi oi noninansiae saiconin of Ihe mnsch wall 

Endoscopic luopsa of these lesions Enough an intael mucosa is seldom 
fi ml ful pole ill lalla dangeions, and lendeis subsequent enucleation without 
contamination impossible Pnc of oui patients who had svmplomnlic tumors 
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weie esophagoscoped Biopsies wcie obtained m foui One ol these showed 
a leiomjoma two piodueed no ahnounal tissue One was liKonetlh diag¬ 
nosed as a caicmoma 

In a numbei of instanceslepoited m the litei.ituie esophagoscopt without 
biopsy was helpful m tonhiminsr the piesenee of an uppnienth benign e\tm- 
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-Simple lelomvoma enucleated from the esophageal anil 

phagln, because ft had caused d\« 
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mucosal lesion “• 10 1 40 BiopsA has failed to obtain tnmoi in some eases be 
cause of the thickness of the oiei lying esophageal Avail 30 41 42 

Benign muscle wall tumors should be kept in mind as a diagnostic possi 
bility in patients of all ages and both sexes uho haie epigastnc oi chest pain, 
dysphagia, oi digestne symptoms If careful loentgenographic studies are 
made, the diagnosis will often be apparent Observation esophagoscopy is 
helpful in ruling out ttunois which involve the mucosa 

2 Sarcomas —The diagnosis of muscle Avail saicoma of the esophagus 
has not always been made pnor to suigical lesection oi autopsy m the past 
The presence of a muscle aa all saicoma should be suspected m a patient thought 
to have a carcmoma Avhen pain aecompanjing deglutition is a piominent 
symptom, Avhen aa eight loss and cachexia are disproportionate to the degree 
of obstiuetion, and when a loentgenogiam demonstrates a pobvpoid tumoi 
This is paiticulaily true if the SA'mptoms are of long-standing The leiomyo- 
saicoma m oui senes A\as undiagnosed until the tumoi A\as studied mieio 
seopicalfy aftei autopsy The lhabdomyosaieoma Avas identified aftei resec 
ti on 

Biopsy thiough the esophagoscope is the best means of establishing the 
diagnosis preoperatn elv The first successful identification of a sarcoma by 
this means Avas made by von Hacker m 1903 43 Among the cases reported m 
the lecent hteiatuie at least six such successful biopsies aie lecorded 1 3 14 24 25 
In foui moie including one of oui oa\ n, biopsj specimens ivere avi ongly diag 
nosed as caiemomas 2 33 35 The leason foi failuie has been the piesence of 
hemonhagic neciotic tissue coA r enng the tumoi In oidei for the biopsy speci¬ 
mens to be adequate foi pathologic identification, they should be laige and 
deep 

THERAPEUTIC CONSIDERATIONS 

1 Bemgn Tumois —Most of the benign muscle vail tumois leported so fai 
have been asymptomatic Foui of ours found at autopsi certainly AAeie so and 
the four found in esophageal segments lesected foi caicinoma appaientlv caused 
no tiouble All of these tumors Avere eitliei small oi extiamuial Although 
these asATiiptomatic lesions maA not gioiv foi A r ears and appeal to be Iiaimless 
then positiA r e identification as bemgn can be estabbshed only by biopsy or ex¬ 
cision It has been necessary occasionally to remove such tumors m order to 
determine then exact natuie ivlien thci* Aieie loentgenograplncallj indistinguish 
able from malignant neoplasms of the mediastinum 

Small tumors causing symptoms should be lemoied as soon as possible to 
aioid the suigical difficulties inclined In then becoming so intimately adheient 
to the esophageal Avail or of gioAvmg to such a size that theA r can be lemoied 
only bA esophageal resection 

Simple enucleation aa ithout entering the mucosa, folloAi ed by recon- 
sti uetion of the esophageal aaoII, is the tieatment of choice This pioeedme 
aa as earned ou< on seA en of om patients, one of aaIiohi died postopei atn eh 
of anesthesia complications Nineteen tumois lepoited Ha’’ Miers md Biad 
sIitaa' AAere lemoAed in a similai fashion, excluding Dr fhuicliill s ease 
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One of these patients dud postopi i itmh ‘miicc lluu sumnin\ u ns u i ltlut, 
four moie tumois lia\e him u pm toil ns suiiesstulh muelcatcd b\ Lngol- 
kmg, 40 Tuttle, 41 Uuctgemann, 4 ' ami >heis anil Huidshnu 

Two of our patients lnil tumors which weie excised along with small 
segments of mucosa The\ both made unc\cntful recoct nos Two similai 
successful eases are listed in Ihcis and lbadshaw’s sum in in Wcstci lioi if 0 
has since reported anothei 
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the tumoi was appioached iiom llu. light and n second opemtion was neces 
saij on the left m oidei that the esophagus could be lesected 21 In anothei 
case the attempted enucleation ot an e\tensne tumoi ended m fail me 45 
Two of oui patients lequned lesections of the esophagus m oidei to le 
moie the tumoi mass In one of these the diagnosis was established pie- 
opeiatnely by loentgenogiam and n lesection was planned pieopeiatneh 
The other patient had been heated unsuccesfulh foi esophagitis and what 
was teimed caidiospasm” in a numbei of clinics foi nine veal's He enteied 
the hospital aftei an exsanguinating hemonhage Pievious films had shown 
evidence of esophageal uleei Aftei multiple blood tiansfusions he was oper¬ 
ated upon as an emeigency with the tine diagnosis unsuspected The tumoi 
was identified at opeiation and the esophagus and pait of the stomach into 
winch the tumoi had intussuscepted weie lesected Both of these patients 
made satisfactois lecoienes ^eien lesections foi benign tumors, with two 
deaths, haie been lenewed In !f\eis and Biadshaw c Schnug has also le 
poited a successful lesection (Table IV) 


Tvble I\ Surgical Treatment Tn pes of OpeRitiye ArpitOArn TO 
Benicn Ati sole AAali Tumors 



| Tins SERIES 

| 1 REWOUSLY REPOTTED 

| TOTAL 

AO OF 

CASES 

OPER \TIVE 
MORTALITY 

\0 OF 

CVSFS 

OPERATIVE 

MORTALITY 

| AO OF | 
1 OASES 

OPERATIVE 

MORTALITY 

Enucleation 

7 

i 

oo 

t 

29 

2 

Attempted enucleation 

0 

0 

t 

i 

I 

I 

Excision with nuico'n 

2 

0 

4 

0 

0 

0 

Resection 

2 

0 

9 

o 

11 

2 

Total 

n 

I 

3G 

4 

4T 

5 


Ihe technique ot esophageal lesection is now so well standaidized as to 
lequne no comment lieie othei than to state that the Inige lesection maigins 
lequned in cancel suigen aie unnecessaiA m handling benign tumois Local 
excision is of moie inteiest An esophagus which contains a Inige liitiamuial 
benign tumoi has the appeal mice of being cngoiged with a tumoi mass The 
appeaiance is somewhat analogous to that of a boa constuctoi which has le 
cently swallowed a pig If the esophagus is fieed up, it can be diawn out of 
the mediastinum so that the mea in which the tumor piojects may be identi 
tied bA lOtating the esophagus with the hand A longitudinal incision made 
o\ei the piesenting aiea of the tumoi followed In gentle piessure In the 
suigeon’s hand as it encompasses the esophagus will nsnalh cause the tumoi 
to extmde fiom the musculaiis If the tumoi is ndheient to the mucosa oi 
muscle Abel's, it can be genth dissected fiee If necessary, a small poition of 
mucous membiane can be excised with it Caie must be exeicised to lemoie 
the mtiamusculat pedicle of extiamuial tumois to aioid the possibility of 
lecuiience The technique of closuie of the esophageal wall has been too 
well desciibed mam times befoie to wan ant comment hcie 

One of oui patients with a huge mass of confluent leionnomas suigiealh 
diagnosed Ijx biopsA thiougli an esophagoseope has not a et had a resection 
He did not desite smgeiA, noi was it deemed adiisable once the tumoi A'as 
dcteimined to be benign nis pain and dvsphagia weie both niteimittcnt and 
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moderate His chief difficultv consisted m duodenal obstniction fioni an active 
duodenal ulcer which had been piesent fm tuenlv-five vtais The ulcoi rc- 
qiured immediate tieatment which was jnovidcd in the foim of a tiansabdomi- 
nal vageetomv and pvloroplastv This combination ol pioudmcs was elected 
m ordei to pieseive the full length of the stomiuh should his < sophapenl 
tumor ultiniateh leqtiue lesection In the five \cat's which have passed since 
this operation, Ins d\ spliagia and esophageal pain liave not changed Hocnt- 
genogi aplncallv the leionivomas have not become nioio extensive but show 
signs of nicieasing calcification M ilignuit degeneiation lias not become ev i 
dent 


■t* 
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°"’ s 111 one Patient the tumoi could not bTr ' \ 16Suhs aie as &1- 

ativelv In another somg ^ ^b* removed - She died postopei- 

patients repoitedly had complete lemoval of”!)! Th ® iemamm & foi tv-five 
P a ients died postoperativ elv Foui of the ^ gl - 0Vrtlls Fonr of these 
toms preoperatxvelv The remamma tbnu „ fo1 ^-one had no svmp- 

good symptomatic relief from surgery ' " 6,1 PntlGUts appai en % obtained 

f employed 



28 


THE JOURNAL OP THORACIC SURGERY 


The diagnosis m the eases so tieated vas established by pathologic means as 
rhabdomyosarcoma 3 m one ease and leiomyosaicoma 33 34 m ti\o, and fibrosar¬ 
coma in a fouith 26 

In reviewing the muscle vail saicomas tieated surgically ve haie con¬ 
fined our studies to those tuinois of vhich the histologic identification vas 
sufficiently clear so that theie could be little question as to the classification 
of the tumoi both as to its site of origin or its cell tjpe Most of the cases 
lepoited in the foieign literature, paiticulaih in aiticles wntten more than 
tventy years ago, despite detailed histologic desenptions, defj identification 
m teims of oui present-day nomenclatuie To dia\s conclusions as to clinical 
behavior of tuniois of which the exact diagnosis is in doubt is misleading 
Although the tieatment of these unidentifiable sai comas is not statistical!! im 
poitant, it is of consideiable histoncal inteiest At the end of the last century 
and early in this one gastiostomy vas frequently peifoimed to combat starva¬ 
tion secondary to dysphagia and obstruction Tiacheotomj was sometimes 
emploj ed to pieient asphyxia if the lesions imohed the phaijmx 

Direct attack was first earned out upon cenical sai comas because of 
their accessibility In 1875 Baum 48 excised locally a polypoid sarcoma of the 
pharynx which extended into the esophagus 46 Von Hackei 43 resected a 
muscle wall tumor of the cenical esophagus in 1903 The patient died of 
pneumonia and metastases three months latei The pathologic description of 
this tumor we hai e had tianslated into English and leviewed by a pathologist 
vho thought that the tumoi vas piobabli a fibrosaicoma but could not be cer 
tain 4 ' Snoj 48 successful!! remoied a saicoma of the esophagus and pharvnx 
in 1911 

Because of then inaccessibility, the sai comas of the thoiacic esophagus 
lemained inviolate untd Hairington successfully lesected a diffuse leiomyosar¬ 
coma of the louei thud in June, 194 5 24 The lhabdomyosarcoma m our series 
vas lesected in July, 1945, and a supra-aoitic esophagogastric anastomosis 
was peiformed The patient vas an emphysematous, malnourished woman 78 
!ears old vith seieie artenoseleiotic heait disease She died of pulmonary 
infection and caidiac failure on the twentieth postoperatii e day No metasta 
ses veie found eithei at opeiation oi at autopsy 

Garlock 14 resected a leiomyosarcoma m 1946 The patient was well six 
yeais latei Clark 25 successfully lesected a fibrosaicoma in 1947 Jhoiek 
was able to cany out a successful resection of a rhabdomyosarcoma m 1948 
Brea 20 reported enucleating a vell circumscnbed extiamucosal tumor of the 
lover esophagus m 1948 Although the tumoi vas believed preopeiatively to 
be a leiomyoma, pathologic section proved it to be a fibiosareoma The tumor 
reeuried two and one-half vears later, vas lesistant to radiotherapy, and the 
patient subsequently died Resano and Hojman 1 successfully resected^ a 
leiomyosarcoma of the cenical esophagus hi the TTookev technique in 19ol 
These cases are outhned in Table V 

Considering the good eailv lesults obtained in this small gioup of cases, 
suigical resection is the treatment of choice foi both diffuse and polvpoid 
muscle wall sarcomas Palliative resection of carcinoma of the esophagus is 


SWEET ET AL 


V1LSCLE WALE TUWOHS Of ESOPHAGUS 


2D 


T\BLE V SARCOMAS OF THE ESOrHAOEIE MlSCEE V, VEE RcVtOVFP SurGICILEV 


sukoeok 

j VEAE 

AGE 

CHIEF 

COMPIAIVF 

TV PE OF 

Timor 

! DIVONOSIS 

IU SUET 

Hamngtoa 

1945 

00 

Pam, dvsplingia 

Kodulnr nnd 

Loiomv osnrcoma 

Recovered 

Sireet 

1945 

78 

Pnm, djsphngm 

Polvpoid 

Hlmlidomv o=nrt onn 
no metnstnses 

Died 

Garlock 

1940 

5S 

Pam, dvsphagia 

Polypoid 

lx lomyosarcomn, 
no metnstnses 

Bell 6 yr 
later 

Clark 

1947 

43 

Dvspbagm 

Polvpoid 

Fibrosarcoma 

Itecovered 

Brea 

194S 

65 

Dvspbagm 

Intramural 

Fibrosarcoma, no 
metnstnses 

Recurred 
2 >/i vr 
later 

Tliorek 

1948 

43 

Pain, dvsphagm 

Polypoid 

Rlmbdomv o-arromn. 

Recovered 

Kesano and 
Hojman 

1951 

50 

Dvsplingia 

Diffuse 

Leiomyosarcoma, 
no metnstnses 

Recovered 


of proved value in lengthening the life of the patient and lendeimg his life 
more hearable by restoring continuity of the alimentary tiact and bv leliev- 
mg pam. Palliative suigen foi extensive spindle cell snrcomns of the eso¬ 
phageal i\all would appeal to be justifiable on the same giounds Salivation 
and reguigitation of foul mucus were distiessmg svmploms late m the disease 
of our patient who died of a diffuse uleeiated leiomiosaieomn, ns tliei haie 
been in cases reported bi otheis The aioidnnee of these symptoms is an ad¬ 
ditional reason for advocating palliative resections 


SL vtMARI AM) CONCLUSIONS 

A senes of twenty-two muscle wall tumors of the esophagus has been 
presented Twelve of these, one malignant and eleven benign, vveie removed 
surgica j A correlation has been made between those previously repotted 
and our observations of the pathologie and clinical manifestations of these 
fherapy' dlagn ° Stlc thai actensties, their tieatment, and the lesults of 

ful lnstoW gll t T 0 ^’ UUh0llgh dlstin e™hable fiom one anothei hv care- 
M histolog c studv, aie so closelj related m terns of chmcal behavior that 

t0gether *«* benign tumors aie LaUv 

asymptomatic, but when they become larger than 1 o r 2 cm m diameter they 

ay cause symptoms if they remain intramural Extrammal tumors can be 

to^T m r hg r l tUm0rS ° f the but only pioduce symp- 

ms bj encircling the esophagus or bj pressure on adjacent viscera A ure 

cally EsonT° S1S ^ & tUm0r Can be made ^entgenographi- 

oady Esophagoscopic examination may help to rule out carcinoma h t 

2 'zzt :; l “r f^ 

“ m ” rS Spends upTO „„ ade , Mte ' 1)10 ^‘ h " T ^ i! »* 
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treatment of muscle wall sarcoma is lesection. There is some promise that 
polypoid sai comas ansing m the musculans can be cured in a high percentage 
of cases, as they are slow gi owing and slow metastasizing 
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DISCk^ION 

DR RICHARD H MEADE Grand Rapids—This hns been n beautiful presentation 
and mr object in arising is not to di«euss the total subject In 1046 Dr Knv reported on 
the benign tumors of the esophagus from Kennedy General Hospital So far ns I know, 
those cases have necer been reported b\ others in speaking of benign tumors Of tho two 
cases we had, both were extramucosnl tumors, the first wns nt the lower end of tlie 
esophagus and was readily enucleated without difficulty The second one insoHed the 
upper esophagus and also was enucleated without difficult!, so we thought, but tho pn 
tient later del eloped aseptic necrosis of the esophngus and died A\ e were not aware nt 
the time of operation that the blood suppli was interfered with I should like to ask Dr 
Soutter and Dr Sweet if tumors in this particular region should be handled in a different 
wav 


DR JOHN F HIGGINSON, Portland—I enjoied the presentation of Dr Soutter 
and Dr Sweet The question of what to do with the benign lanetv of these smooth 
muscle tumors is a difficult one to decide, particularly if the case is further complicated 
bv a multiplicity of tumors, and aside from the question of malignancy which is of course, 
always present I would like to use a case to demonstrate this particular feature 

(Slide) This is the preoperatne roentgenogram of a barium swallon m a 30 year 
old man, whose condition wns noticed after a TOutme chest sunev irni examination 
showed a large mediastinal tumor in the lower chest which apparently miolved the 
esophagus This picture demonstrates the large tumor of the lower esophagus with obvious 
stortion of the esophngus and nl=o shows sei eral other tumors nboie Esophaeoseony 

rere unW.d"' 0 ” S ^ authorS stnted ’ 1,oth ^phagoscopm examinations 
t.es ]? ,pM . At 29 and 3j em from “PPM »ewor teeth there were small irregular! 
Th C re a m! ” g “' MC0 ' a ^ever, d,a not yield any particular mformation 

,™.* r ,c ■* ' ,te . 
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(Slide ) This gives a rough idea of the general size of the tumor, because this tumor 
was so large and imolved a good portion of the loner esophagus and because there was 
also a multiplicity of tumors (we were able to palpate the two other tumors in the middle 
and upper esophagus), we did not feel that we should resect the esophagus in this 30 year 
old man who had no symptoms except occasional gagging when he swallowed Moreover, 
tho tumor extended out of the esophagus dona into the cardia and fundus of the stomach, 
and it would have required a proximal gastric resection and a distal esophageal resection 
in order to remove it by resection 

(Slide ) Accordingly, the tumor was remoi ed by the method described by the au 
thors, and it was rather surprising to find that bi tedious dissection it was possible to 
remoi e this tumor from within the interstices of the splai ed out fibers of the esophagus 
The only portion of the esophageal wall which -was at all still present as true wall was the 
right aspect of it, and this retained sufficient circulation to permit repair of the esophagus 
This tumor was 7 by 17 cm, with the tonguelike extension seen here going down to the 
stomach, measuring 4 by 15 cm The total weight was G45 Gm It was an obvious, usual, 
typical leiomyoma 

(Slide ) This is a postoperatn e roentgenogram showing the normal looking lower 
esophagus, although you will note there seems to be an esophageal hiatal hernia There 
was indeed a small one at operation which was repaired This is not a hernia, the radiolo 
gist tells us, it is mereh the broadened and still rather large lumen of the esophagus which 
had been originally distorted m a fishtail manner, and then diminished in caliber by the 
surgery "We lime not as yet taken out the tumors aboie, and we are letting a considers 
ble period of time elapse until the circulation has returned below, so that when we bother 
these we mil presumnblv not injure the esophagus irreparably 

DE JOHN H. GAELOCK, New York—We would like to report and put on record 
for the first time sei en cases of leiomy oma from our clinic Three were found incidentally 
in excised specimens resected for carcinoma Four were operated upon I might say that 
esophagoscopj preoperatively is of considerable help to the surgeon in arriving at n posi 
tive preoperative diagnosis, because the esophagoscopist can tell whether there is intact 
mucosa o\ er the tumor Under such circumstances biopsv is not advisable Three of the 
four were diagnosed preoperatn cly on the basis of the x rnv findings and esoplingoscopv 
Three of these were at the lower end, one was in the middle third Two of those in tho 
lower end were extensile almost completelv encircling the esophagus and having many 
ramifications in the musculature It was felt in each instance that in order to effect com 
plete remoi al and hnvo an intact esophageal lumen, resection would be necessary and this 
was done One of those at the lower end was excised bv enucleation, ns was also the one 
in the middle third All the patients recoiered and hare remnined viell 

The one case of leiomi osnrioma which was mentioned bv Dr Soutter brings up a 
point m technique of the operation This Tins a lery Inrge tumor, measuring 4 or 5 inches 
in length, it filled the lumen of the esophagus and felt like a large sausage It was ob 
t lously pedunculated During the process of mobilization of the esophagus the tumor 
suddenly disappeared This was quite disconcerting because we did not know where it 
went When ne incised the diaphragm to mobilize the stomach we found it near the 
pylorus The temptation was verv great to remoi e it through a gnstrostomv incision and 
terminate the operation, especially since nothing was palpable in the esophagus at uhat 
we thought might be the site of the pedicle Hut we went ahead with resection anvwav 
and it was a good thing we did, because there was infiltration of tho wnll of the esophagus 
at tho sito of tho pedicle which extended into the muscul ins The tumor proied to be one 
of high degree of malignnnci If we had not dono that, I am sure this patient would not 
hare sunned for seien \enrs 

DE WILLIAM L WATSON, New fork—In discussing tins presentation of rnro 
esophageal sarcomas bi Dr Sweet and Dr Soutter, of course am thing wo sai must bo 
considered ndditn e and of i nlue onh from that new point But because malignant sar 
comas of the esophagus aro so unusual I thought it might be of mtorest to report our ex 


SWEET ET AL MUSCLE V, VLL TUMORS 01' ESOPHAGUS 


33 


perience Yfe have one fibrosarcoma of the e«ophngus that dev doped InonU '.cnrs 
rad.at.on of the upper neck over a long period of time for n -oppo^dH honxgn tumor of 
the thvroid gland P Tins patient is of interest to ns because she lmd a carcinoma of 0 
breast treated bv md.cnl lunMcctonn, also a carcinoma of the skin dev eloping m 
radiated area, and at operation the supped benign tumor of the thvr,end, nineh 'was 
removed in doing surges on the cervical esophagus, proved to be a cancer of tlio 
ana the tumor removed from the esophagus was ft fibrosarcoma So tins woman is the > 
patient in our series who has had four cancers—each one arming in n different anatom C 

3tnlC The important group however, is that comprising the four patients with mvosnrcomn 
Those tumors were located ns follows one at the thoracic inlot, one at tho nnddlo third, 
nnd two in the lower thud of the esophagus One pntient hnd n local excision and 1ms 
been well for seven vents, two had resections \nd gastroesophageal anastomoses nnd are 
dead, one of local recurrence in four months nnd mctnstnsis to the liver, nnd another of 
disease four and one half vears after surgerv The fourth pntient treated bv exploration 
(excisional surgerv was not done) and gnstrostomv plus x mv thcrapv is now aliv o nnd 
has been welt for flv e v ears 

I should like to show a slide of a patient about whom there mav he some contro 
versy This is the summarv of our cases of cancer of the esophagus In a series of 1,113 
there were four leiomvosareomas, one fibrosarcoma, nnd ono leiomvomn 

(Slide) This patient’s tumor was the first to be discovered on routino barium 
swallow earned out on all patients without svmptoms who were bevond the nge of 40 venrs 
She was slightlv overweight but otherwise normal I did an esophngoscopv nnd did not 
find any evidence of ulceration and thought we were dealing with a benign muscle wall 
tumor, so no biopsr was taken 

(fehde) At operation the tumor, measuring 7 cm in diameter, was easily excised 
It felt like a benign tumor and I considered it to be so, I took out a small amount of the 
esophageal wall nnd was able to do a pnmarv closure lour dnvs Inter I was informed bv 
our pathologist that this was a malignant tumor 

So we have two points to mnhe One is that the pathologv vanes considerablv, and 
the other is that the pathologist mav now look back and snv that out one case which has 
gone seven vears without recurrence after local excision must therefore bo benign X rav 
therapy seems to have something to offer and one patient so treated is nlivo five vears 
after treatment 


UR HERMAX MOERSCH, Rochester, Minn—Dr Soutter nnd Dr Sweet have again 
presented us with an excellent and instructiv e paper I should like bneflv to discuss the 
tumors that thev have classified as leiomvoma and leiomvosnrcomn and trj to emphasize 
some of the more salient points concerning these tumors Mv remarks are based on U 
recent review which one of my associates Dr Bruce Johnston, lias just completed of all 
cases of leiomv omas and leiomyosarcomas of the esophagus m which operation was per 
formed and the type of lesion proved microscopically at the Mavo Clinic during the past 
twenty years 

During that period, twenty one patients with leiomyoma of the esophagus underwent 
operation In seventeen instances, the leiomvomn was limited to the esophagus, and in 
the four remaining cases the tumor mv olved the lower end of the esophagus and extended 
into the cardiac end of the stomach Dunng the same period, five patients having leiomyo 
sarcoma of the esophagus underwent operation It is of interest that fifteen of the pa 
Rents having leiomv omas limited to the esophagus were men and only two were women 
e out patients who had leiomv omas which extended into the cardiac end of the stomach 


Bimilar^to thTof rh ^ ^TT ° f lei0ray0ma of the «°pkagus, our experience was 

« itrr/daE; *“■-— 



naaq OAnq Bnonn;aads.a juo ;nq4 "of oJUbSU ana i pan ‘sasua jo nou^uasaad pan uoissna 
sip a^npuans pjnoAi Jadud siq; ;uq; pijadoq Aja i ejaii a.iX (3 uiso[q) X33AiS HQ 

jo[ua uuq; jaq;uj uoi; 

3J33IP 8BiaJ0i-3 04 asiAi J3A0 si ;z Jaqiaqn pnu sjouin; a »o l I4 ui soSuuqa 4uuuSiiuni jo aauap 
xam aq4 jo uapi vuu suq ;aaAig •‘d J 1 ja P UOAV I uoQuuuunra f iu a tq auinua4ap una 
au. sn juj os aSuuqa a 1 4 l q AjaA i|4Uv 34up 04 U au l™« psuanra aauis suq 0>|g pooqppqa 
04 qauq pa;up stno;duiAs aqx o3u jo siuaA XS l Jt ^ 3imov u m ja;aiuuip ui saqaui g 4snax 
4U su.n pan qoju at4Jon oqj pun m3ujqduip 0144 04 papue4\a jouin4 aqx 3ni.none.viS ut \ qua 
qpp g ( 4uai;ud aq; poiaqaj ‘jaAOAioq '4diua44n [njbsaaansun aqx o3n saua.£ uaajjj; Jsua; 
4n q;iAi au048aaqg jq padpq j ) UI l> auo bl5Al ‘uoi4ua[anua 4n 4duia;4u injssaaansun nn suai 
9iaq4 qaiqji no 'a[q84 srq ar S4uai4Ud aq4 jo euo 4oq4 4aadsns j asnnaaq ‘am pajsajaqui aadnd 
s ( i94;nog jq ni pa;uasajd sum 4nq4 joiun; aSju; wav 3 uq noi4sanb n miq qsu 4q3nu 
j ji wpnoAi x ‘asO[a 04 ;aoAig jq 3urqsu uj— o;uojox ‘S 3XYr ilH3H0H HQ 

saq[natpip 3uiu0([uus inn jo oojj via40[dmoD si Aoq 8144 pun 
ranunq jo aSnssnd aq; ui Oqap ou suai ajaq4 ;nq pa;u[ip bUiumoJ 4uaiu3as Jaddn aqx uoi; 
uwdo ja;ju sq;uota j noj ‘ipnjs uu 1 au;ujad04Sod a q4 suoqs apqs [uny aqx ( a PHS) 

iuq OSf‘t paqSiau 41 ssouqaiq; ui tua / pnu l uoi4ipuoa panado aq4 ut 
q4piAi nr raa QI ‘q;3ua[ til wo <Q pajnsuam 4j J40S41 Joiun; aq4 SAioqs siqx ( apns) 

qaju aqjou aq4 avoqn apuiu 

suai gu.omo4snnn ay pa touiaj ojoai uaa[ds 9144 pun ‘qauiuo48 aq4 jo pjiq4 Jaddn aq4 ‘sn3 
nqdosa aq4 jo spjiq; OA14 jauo[ oqx uoqaasaj jo 4113418 0144 t^tiqsnpi siqx ( ap'IS) 
iu3iuqdnip 4q3u aq4 04 pun [[nu 4saqa tuja4U( 4q3u aq4 04 4uajaqpn suai joiun4 aqx 4B9qa 
4ja; pnn 4q3u aq4 q4Qq uado 04 pui[ 9 ai 41 a loiuai 04 japjo uj suSuqdosa aq4 paiaaiano 
A[a49[draoo Joum4 aqx uonmqis a ,|j jo uoi4aiiJ4Suo'>ai s, 4si4Jn uu si siqx ( a P I I8) 

s.n 3 uqd 0 ba aq 4 jo uoi 4 anj 4 sqo e 4 a]diuoa padojoiap aq naqn 4 ajam. surxif 
9 S 9 q 4 434 JB i[ 4 J 0 qg Apn 4 » uu i aiqujodoajd eq 4 834034611441 api]s oqx insndsoipiua 1141 A 1 
su3nqdosa aq 4 jo Sutua 4 ioqs [n 4 iuaSuoa jo asua n su sja 4 iiaa juaipaiu [njaias ;n pa4nai4 uaaq 
pnq oqx sjuai aijaai; joj ui3uqdbip puq oqai voq pjoinai/x L 61 SI 1X ( a P I IS) 

abna biq4 pia^aad 04 oqq ppiou j sjomiq [ua3uqdosa nn jo , ( uuiuna 
4nn<j,, aq4 l[qnqoad si qaiqu bnSnqdosa aq4 jo aoiun4 uSiuaq u paja4iinoaiia j jnai 4eud 
aq4 mq4iAV b4nuBSiiastp jaq40 ai|4 jo bqjmuoj aq; ut Ob]n pnu ja44nog jq pun 40aug jq jo 
jadnd aq4 ui p a 4s a J a 4ut i[bnopuaiuaj4 uoaq a ujq 1—410J43Q ‘\3XNI3 V 033 HO 

34)0333 

A304auxbi4us 4bOiu 144111 uo 43 uijjuxx jq iq paiujojjod suai uoI4a^^0J 4nq ‘Jotun4 9144 400 
[[aqs 04 ajqibsodnn sou 4j 141 ma ataujoq4 aq4 jo (|U« )i{Hu ai(4 01 buSuqdosi 3144 Su iau(d 
sip pun suuSjo qioq Suqajiaua \[a4a[duio3 qamuo4s 0144 }o pna ampjua 9144 puu sn3uqdosa 
aq4 jo pua 331104 aq4 paijoiui 4Ui|4 nmo unoia] a3nq n pnq 4uai4nd aq4 4nq4 4>unoj sum 41 
naqAi uoqnjado [qua paqbi[qB4sa 4011 suit bibOuSuip 4>ajJoa aqx \uj0q4 aq; jo linn ;q3u 
aq; 04 poau[dsip sum 41 paAtoqs snSnqdoba aq; jo 3iuujSoua24uoO)j pa4nJ4|qin aq 04 xujoq; 
aq; jo apis ;q3u aq; jo noqjod joaio; 3314110 aq; paAioqs injoq; oq; jo iiiuj3oua34uaoJ aqx 
BiSnqdsAp iuojj pajajjus oqax uuuioji 3unoi n jo ;uq4 suu aiuqj oiujv aq; ;n ;uiod ui asua y 
uoqaasaj jo bimatii vq pa voiuaj aq jsniu ;nq ;no pajjaqs aq ;ouuuj sjoiuii; asaq; saim; ;n 
pan J844BUI Asua uu siuu(u 4011 st uiuouuoia( jo bisou3uip aq; ‘nsnonajd pa;u4s sy 

uoqoajai [uuqsHipaiu jo aajnos 
9[qissod n su ;an pun uoi4ao;ap aduasa ;qSun naiutaads aq; jo 4niomaj iq apuiu nsoanw 
4Ua3nqdosa aq; ui 34014 [[mus aq; ;no popaqs aouin; aq; pun ‘pa voiuaj uaaq suq uamiaads n 
qans ja;jn uoo3 no pa;ujado aq juaQiid aq; pjnoqg jomn; aq; saaAoa qaiqit nsoamn jna 
Snqdosa [ninjou qSnojq; a;tq 04 lJussaaau si 41 uiuouuoia[ aq; iuojj anssi; 11104140 04 japjo trj 
sjoum; qans uiojj Isdoiq joj uaiuiaadb u aioniaa 04 a[qubi\pu ;ou st 41 ;nq; uoundo Un si ji 
;nq ‘Suojji aq tuiu j uoi;uunun\i aidoasojaiui joj ado iboSnqdosa 1111 qSnojq; nuto<inoia[ 
u uiojj anssi; jo 411 \ouioj aq; Suiuiaauoa uob4iq\v JQ puu 3044110^ jq jo sqjnuiaj aq; m 
pa4saja;ut t[[uiaadsa sun j poja4uuoauo oju soQinaqjip ;udj 3 ipunoisuoao ‘idoasoSuqdobO 
puu uoQuunuuxo aiqdujSouaSjuaoj jo suuaiu tq asua 31140403 q41.11 apuiu oq Q)unsn uua 
snSnqdosa aq; jo nuioiraotaf jo sisou3uip oq; ‘;no pa;uiod suq Ja;;nog jq so q[Snoq4iy 


FS 


\aaoans oioyhohx ao avxanor anx 



SJassnas.p aqj gu quoq; 03 aqi, ppoAi q puo 03331103 jg 
j . JUOU 't ton op X 3 -ms mu q sauo juuuSimm iTre „ Da , n j 

3 ^ slri'l ‘ :,U8a3ll ' J ' tI 3ra0W( l ra3 Hi i° AUJ « WJ ? 3 BJ 3 I» H 4 U 1 JB.ptUBJ U B Jb 

J PUB ooraoAnioisi aauam jo qun,3 aji so 501033 auius aq3 ui sjonng a S3 nj 10 
}ipiaotu s«M lB 3 A-cq j U b ;c jb .[3 jo a 3 pa,Aiouq ou aiuq an ‘minoAmoia, ui uoumanaSan 
jmiuanmu J0 gqiqissod aqj 03 pJB 3 ao qjtxv paip juaqcd aqx aopnog 30 jjajjsg 1K 
vq p 33 ood 3 j sbai Jajjao;;, og Aq pauoguam sbai ? Bq} auo aqx asoa srq 3noqu Aiouq jou pip 
OAi jaqj juams»uojBqiua ono 03 abs jsntn q aauauadxa pnq aq qaiqAi qjtAi auo aqj aq jqgim 
[UAouiaj jb qdiuajjB [njssaaansaa aqj juqj uogsaSSns 4 sauop jg 0} posSao q }lAi 

surnoAinoia, 30 uBqjBtAaj aqj qyoj 
jqSnooq SBq A,snoiAqo aq }ng rasadsoiposa jo sisouSntp u qjui atuij 3 ao, b joj pajuajj os[B 
sbai scq SB qans sooung 33jb, ono jo auo asnBaaq jsaaajm jo sbai asea s,Aauuag; jg 

anop aq 03 si uogBjado aq3 uaqn 
atni3 aq3 jo osoanui aq3 03 -unfui snouiaod mojj 33.1530 jqSnu qaiqAi spjBzsq sduqiad pun 
saignatjpp 3ua.uq.1a3 aq3 puB suoguara. aq suosuai aq3 ioj 'sasua asaq3 ui saisdoiq Suitmq 
qo jo -ijqtqusiApBui aqj jnoqo qasoaojq; jg qjiAv aaoSu Ajijaaaq Ajmsjjaa j jug aaqjo 
ub uBqj uoijB 30 [ auo m uounuoa atom aq 03 uaddBq sooung a&aq3 AqAi puB si aauapiant las 
oq3 JBqoi apiaap 03 apjoiiuvu sasua q 3 noua a3inb aABq 30a op 3313s bai 3Bq3 ‘31 03 pappB aaua 
uiadxa aSoB, siq q3un ua \a am 03 mass pjnoAi 3j uoismasip aq3 ui pa3uaaajd 31 aAuq 03 
pasB 33 d am a3qun,Bi puu 3 ai 3 saoa 3 ut AjSmpaaaxa si aauauadxa s t qasiaopq jg 

OAi; a.g qainSugsip 03 unary.,! aq jqSnu 31 qSuoqjqu ‘wu<mu»osujoia, -a 3011 puts 
Buioaiv.bOiqq is sbai 31 asnBaaq iioiiai mo ui asua 3S13J siq papn3aui aAuq jou xqnoAi oa\ juq; 
'AavaAioq ams uiu q dnoi 3 3 ui 3 Aaja 3 m s ( uo 33 Bqq jg 3noqB JB 3 q 03 3 nja 3 iu 3 3jb aqq 
AOUBaSiiEui aiaaruu q 30 om» au [[OAi iauuo 3 i[Bui 3 Bi 3 aq 3 ida jo S3nama3a q3iAi Binoq3UBaB 
ouapB uu au pa3J0daj »bav qaiqAi 3 aB 3 JB3irais b puq q 310111113 pa3B3naunpad asaq3 jo anios 
ui AauBuSquui Satsaadsns jo aauBiJodmi aq3 sazisuqdiua puB 3nB3Jodmi ajbv si jonnij jnau 
3 i[nm aq3 jo amjBU pa3B3uaunpad aqj jo uoijuam stqq abaa laqjo iub ui sisouSaip -b qsq 
qujsa jouuca q 3Uq3 3033 q ssa[un aaua \uu ui 31 asu aaiau q '331.J uq sasua asaq; ui ASdoiq 
aidoasoSuqdoaa puu idooaoSuqdosa 3 uu,n uo ‘jaiauoq ‘qao[jBg jg q3ui aaxgB 3ou op q 
o 3 sasua 3aaq3 iu auo a 3 au[ u ‘ 3 ouas siq pa3Jodaj 'aas 03 pasuajd iub j 'qaoiiBg jg 

aiHa[i30Jd quia 3unpui.q jo abaa ano uuq3 ajom ai waqi ai aq 
su 3i3Ai 33iub 3 uo3b Sui33o3 st aq 3 obj jo jojjuu u sb puu pa 130101 -n3Bqdoaa jo junomo 
snouuoua aq3 jo asnuaaq suaijud auo uodn a3wado 03 pa3C3iaaq ainq ajiq 3uawqaqduioaaB 
[njasoaans vj8uipaaa\a siq joj tuiq puouuuoa jantu q pajujado 3a 1 jou aiuq sai moqji 
uodn 3U013B1I u ‘aauas jno ui 3'U[ pauoqs jajsnog jg ano aq3 aqq qamu ai>Ai 31 3aadsns q 
‘jtoq 03 posu3[d ua 1 sbai q qaiqAi jo f 3 S ua 3ui3aaja3ui s uoani33ijq jg 03 pjaSai q3iqq 

jo squada apuaqq jg 301511 jo aaui-3sut 10133010; aun 311133 aduqjag -pa33usai 
pcq 0303533 n uoiju snSuqdoso 0133 jo uoi3iod Jaddn 3133 uo auop uoinuado ub qans puq puq 
oqiv jnagud B 3noqu aauo pa3jnaaoa sou q 31.133 si SH33 3Hoqi- aqt.ni urn q 3uatmuoa 1300 aqj, 
i3ddns poo(q 0133 jo aanjuu (BSuaiuSos aqi jo imiu; 331. aau dai aajnoa jo juatuSas jupaijjBd 
iub uiojj pojua5anua snSui3doaa 0133 jo sjoiuu 3 uSiuaq ui siaoiaau ja3imoaua pjuoqs auo Aqu jo 
'1315310 suq J333U0;, xg aiaqaiq 3011 up q pun oSpainouq 3Buosjad ou ainq q uogsanb s apuaqf 
jg joAisuu 3ouui.a 1 31 poaaiui ainq jsuiu an ' qcpq ui \jaoung OIOVUOHi JO Tl'caaof 

3 HX ut Au.qapi.jg puu sjoijv ajg \q uinmuTia B ui pa3Jodai ajaii ssaiuug jg puu Airg 
jg ‘opcoK Jg jo sasBO oq 3 jnqj 0 \aqaq 1 330 jo jsjij uoijsanb s apuarc jg 03 uju 3 o^ 

aouqa aq3 jo 3no jopjo 3 qJJJq u Suuq 03 jadad siq3 ui pa3diua33U 
a uni oai og aaaui.3aui Joigo uiuiu ui pojjnaao aAuq JJ 05 siq 3 jo sSuiqx uoaSjns aq 3 Aq 
aauo dub 3stS030q3ud aq3 iq aauo po3JOdaj ‘aosua 0113 su oJiuuJaUl aqi ui^ sJBaddu ‘assuoia 
aid JJQdaJ u ui pajuaddu puq qaiqu sasua uaio JUO jo auo 3 uq> pup 03 33 duiBsa joj 3 ui 
3S3J03UI sb u 31 pu.J pinoa oq 3 uq 3 pasuasajd uaaq suq 311.53 033.300 uaia sibujuoC atqtssaa 
anut jo suondaaxo 0113 jo auo .33.11 pooj suq puu asua puu 3 Jodaj aiq.ssod AJaia pup 03 
3J0jja 3S0UJB0 uo 1 u opuiu suq a H a;B 3 - a.301113a 3501030 uo ui suai aomuoa^ aq} TO P™? 
03,003 Jg ‘aaaoq jg jo ,uq> i,[onod.o ‘ mpo, oaaq pauognaiu sasua aqj jo audio 03 saqddo 
J’ puu ‘ 00030003 !, 0 H 3 J 010 8 u.o 3 u. 31.3, « ,1 V ^ 3 q 3 nojq suo.,=anb aq 3 W W 
8u.3uo1u.uoa ojojoq aquu. o, aq„ 3130011 q ,uiod uouuuuaod auo s. aoaqx Atduto 


es 


saoMiaosa jo saoiuqx qii vv aaobiiv tv xa xaa-ws 



REINFORCEMENT OF AORTIC ANEURYSMS BY WRAPPING 

J K Poppk, M D 
Portland, Ore 

C ONSIDERABLE confusion seems still to exist regarding 1 einforeement of 
aortic aneurysms by external wrapping or patching This confusion in¬ 
cludes not only the modus opeiandi of the wrapping but also the natuie of the 
maternal lequned and the stenlization of this matenal to preient it fiom 
losing its nutating piopeities 

It is necessaiy to understand that the film employed lepiesents meiely 
a vehicle 01 stiuctuial fiamewoik for an irritating chemical i\ Inch pioduees 
the fibiosis Remfoi cement of the aneuiysm does not depend upon the tensile 
strength of the em eloping sheath nor upon the tightness of its application, 
nor necessanly upon the complete encirclement of the aneunsm Hoveier, 
the greater the percentage of aneuiysm surface coveied the more effectne the 
leaction In clinical piactiee it is lately possible to encncle completely laige 
aneurysms uhich all eady aie eiodmg into the spine, sternum, 01 other 
adjacent stiuctures 

Pieiee 1 has lepoited endence of Cellophane bands cutting thiough the 
aoita of a dog uhen applied too tightly An eailiei lepoit 2 of experimental 
uoik m 1946 indicated that polyethylene film produced a greater fibrous 
tissue reaction aiound dogs’ aoitas than the lanous types of Cellophane 
tested These tests ueie conducted to deteimine nhieh type of matenal 
produced the gieatest fibrosis and constuction, since the liteiature contained 
a numbei of conflicting expel imental and clinical repoits on the subject A 
supposedly ineit plastic film called poliethjlene lias included among the 
types of Cellophane 01 cellulose hydrate and acetate Much to oui surprise 
the most extensile fibiosis lias pioduced by the poll ethylene nhieh i\as said 
to be 99 per cent puie Due to trade secrets it uas impossible to identify the 
nature of the contaminant at that time, but Yaegei and Con lei* finally dis 
eoicied it to be dicetil phosphate and demonstiated its nutating leaction 
Oonsideiable confusion aiose fiom tno sources First, the failuie to dis 
tmgmsh the plastic film polyethylene from cellulose film knou n ns Cellophane, 
and second, the different experimental and clinical leactions produced bi 
ti\o diftei ent tvpes of poll ethylene manufactuied by different processes The 
melt cast method nhieh is non used almost exclusneli pioduees a complcteli 
puie poll ethylene which can be left inside the body mthout causing nni 
reaction * The soli ent cast method nhicli ins used onli cxpeiimcntalli hi 
DuPont dining the eaili stages of deielopment of poliethilenc in 1945, 
nitioduecd dicetil ])hosphate ns a contaminant on the mil face of the film m 
less than 1 per cent conceiitintion This type is known as NY i-14 and 
repiesents the one nhieh caused the fibiosis aiound the dogs’ aoitas 

Bead at the Thlrti -third Vnnual Meeting of The American Association for Thoracic 
Surgery San Francisco Calif March 27 28 and 30 1953 
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The inconsistent icsults obtained with Cellophane would appeal to be 
due to the fact that it is mamifactiued ioi the packaging tiade lathei than 
tt medial profession and is eoieied with a numbei of difteient smugs to 
meet the demands of self-sealing and lending machines These smugs seen 
to gieatlv influence the tissue i paction but mav be lost m the process of 

stenhzation, depending upon the fii mness of anclioi a go 

This same pioblem of losing the aetne mgiedient oi diectil phosphate 
fiom the poll ethi lene, has arisen m the piocess of its stenhzation and has 
undoubtedly reduced its effectueness when lmpiopeili stenh/ed ^lthci 
dry heat sterilization noi boiling is desnable since poliethilene has a melting 
point of 120° C and diceti'l phosphate a melting point of 72° to 73° C Thus, 
eyen though the ongmal shape of the film roai be paitialli letained aftei 
boiling a large percentage of the dicetil phosphate has been lost m the watei 
J Cold chenneal stenhzation lemams as the most piactieal method and eien 
this mac cause loss of phosphate if the wiong solution oi if too long a ponod 
of nmnei'sion is used Dicet\l phosphate' 1 is known to he slighth soluble m 
cold water and nioie soluble m alcohol, the late of solubility met easing with 
the temperatuie and coneentiation of the alcohol It is also soluble in ben¬ 
zene, toluene, butyl ether, and olire oil 

J Anahses of the phosphate remannng on the pohetlnlene film and the 
amount lost in the sterilizing medium weie made In Todd of the Biochenustn 
Department of the Unnersiti of Oregon Medical School after immersing the 
film m different sterilizing agents foi inlying penods of time Pohetlnlcne 
film soaked foi oue week in 70 pex cent alcohol lost 97 pei cent of its dicetvl 
phosphate Film soaked foi one week m 1 1000 aqueous Zephiran solution 
lost 92 pei cent of its dicetyl phosphate Film boiled for ten minutes m watei 
lost 40 pei cent of its phosphate Film soaked twenty minutes m 1 1000 
Zephnan lost 16 pei cent of its phosphate Soaking the film in a cold aqueous 
solution of strong bactenocidal agent foi as short a time as is consistent with 
good aseptic technique appeals to represent the best method of stenhzing the 
material without losuig its actn e puneiple 

The solubility of dicetrl phosphate m sterilizing solutions and the in¬ 
solubility of polyethylene in the bode led to a senich for anothei combination 
with opposite physical propeities Gelfoam film was substituted for poh- 
ethalene as a a elude for imitating substances, but the Gelfoam disintegrated 
so rapidly Avhen biought m contact Anth tissue juices that it pioAed to he 
technically impractical to handle, eithei as impregnated sheets oi as a thm 
bag containing the powder Talc, such as A\as formeih used for surgical 
glo\e powder and powdered asbestos were impiegnated on the surface of 
pokethylene film and a modelatelv satisfactoiy leaetion was obtained The 
pernasculnr fibrosis pioduced by talc and asbestos was not as dense as that 
produced by dicetyl phosphate during the short period of obseryation of tiro 
to four months employed experimentally m these dogs Asbestos produced a 
more piofnse reaction than did talc ° 3 

Injections of dicetyl phosphate m a 9 per cent solution in olne oil as 
bT B '"“" »" a V ■>« he® eeea m marble 
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behind tlioincic imeunsms Tins, method appears to be useful m eonpinetion 
with nlapping but has definite limitations when used alone The piesentmg 
poition of the anenwsm, which has the thinnest wall and Indices out into the 
bodi eaviti with little it am coining, offers no sale place loi the insettion of a 
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Ftp 3—Three section** of abdominal aorta of dop sacrificed three months postoperative!v 
A Control B wrapped with polvethvlene covered on both side* with dlcetvl prosphate sterf 
Used by boilinp ten minutes. C wrapped with polyethvlene covered on both sides with dlcetjl 
phosphate soaked for thirty minutes in 1 1000 aqueous Zephlran. 
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abdominal anemysms uhere diftuse pentoncal adhesions Mould quite 
desirable 



Fig* 4—Photographs of gross specimens of aorta of tuo dogs sacrificed three months 
postoperatlvely 1 and 3 Controls 2 trapped with polyethylene c<ysered on both sides with 
dlcetyl phosphate sterilized by boiling ten minutes 4 Wrapped with polyethylene co\ered on 
both sides with dlcetyl phosphate sterilized by soaking thirty minutes in 1 1000 aqueous 
Zephlran 


Repeated animal experiments dm mg tbe past five years have indicated that 
the greatest perivascular fibrosis is obtained by nsmg polyethylene film ndncli 
is heavily impregnated with dicets 1 phosphate on both sides, as contrasted with 
the DnPont film nhieh has only a small amount of phosphate on one side The 
application of nomeactn e Cellophane aiound the outside of the poh ethylene, 
as once suggested, tends to limit the fibiosis sufficiently to mteifere with the pui- 
pose of the wrapping 

The most effective piepaiation has been melting the dicetyl phosphate on 
the surface of the film This can be done by eithei one of two methods One 
method consists of spieadmg a thin lavei of diy dicetyl phosphate powder ei enly 
over the surface of a sheet of film and di awing tlus slowlv over an electric plate 
until the powdei has settled into the softened film The other method leqmres 
passing the film through molten dicetyl phosphate This latter method lends it¬ 
self better to mass production teclmiques and permits a highei concentration 
of diceUl phosphate but does not provide as firm an anchorage of the coating 
It must be remembered that 120° C is tbe melting point of poh ethylene and 
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72° to 73° C is tlie melting point of dieetyl phosphate The eleetnc plate 
should be just warn enough to melt the powder and soften the film without 
melting holes m the film 

Other methods of coating the film hate been lecommended, such as im¬ 
mersing the film in benzene containing dieetyl phosphate Cold hydrocarbons 
cause polyethylene to swell and the dieetyl phosphate theoieticalh should be¬ 
come impregnated into the surface Experiments to date have not indicated a 
-very satisfactory fixation of the phosphate to the film surface by this method 
The dieetyl phosphate has a tendency to rub off on handling the dry film 

Laboratory and clinical experience with wrapping, patching, and wiring 
aneurysms has indicated that the application of polyethylene film containing 
dieetyl phosphate represents the most satisfactory method of treating aortic 
aneurysms" Admittedly, the film can rarely be placed completely around the 
aneurysm, it does not reduce the size of the aneurysm, it does not present the 
extension of the aneuixsm with luptuie m another area, and does not preyent 
rupture undei the patch foi a pcnod of from fotu to slx weeks postoperatn elr 
Wrapping is best suited to fusiform aneurysms of the descending aorta below 
the arch where laige branches aie less numerous Even with these limitations, 
wrapping affords a greater chance for rebef of symptoms, pretention of rup¬ 
ture, and avoidance of fatal operator e complications to a greater number of 
patients than any othei method except resection 

CONCLUSION S 

1 Polyethylene film mapped aiound an aneuivsm mereh acts as a suppoit 
foi a chemical irntant winch causes fibrosis and thickening 

2 Dicetrl phosphate lieanlv applied to both surfaces of polyethylene film 
represents the most satisfactory mitant 

3 Melting the dieetyl phosphate into the surface of the polvetlnlene pio 
y ides the most permanent anchoiage 

4 Chemical sterilization of the film foi twenty minutes in 1 1000 aqueous 
Zeplman solution has pioyed satisfactory without excessne loss of dieetyl 
phosphate 

5 Heat sterilization disturbs both the polvethy lene and the dicety 1 
phosphate 

6 Prolonged soaking in any solution i educes the dicetvl phosphate con- 
centintron on the film 

7 External leinfoicement of aneurisms bv mapping lepresents the most 
effectiy e method of treatment to aneury sms unsuitable for resection 

Acknowledgment is hereby given for the valuable assistance provided bv the Uni 
iersitv of Oregon Medical School, Washington Unnersiti Medical School, The Oregon 
Heart Association, and the following phvsicians H Renault, W Ochs, J Hessel, T 
Gianelh, and J Kane W R Todd generoush contributed his services in chemical 
analysis 
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DISCUSSION 


DB “WILLIAM A HOPKINS, Atlanta —MTe, too, lia\e been much interested xn the 
use of Cellophane xn thoracic and abdominal aneurisms At first, at the suggestion of 
Dr Poppe, ive used Cellophane as prepared bv the DuPont Compom with such i ana ) e 
results that ive iveTe not entireli satisfied with this method Howeier, 1 wish to report 
three later cases in which we used Cellophane Ale impregnated with a suspension of 
dicetvl phosphate that was painted on the Cellophane at the time of surgen This 
method was described bv Dr Hufnagel This had some disadinntage because it crocks 
off verv easilv at the time of surgerv and some of the dicetvl phosphate ma\ therefore be 
deposited about the thoracic cantv “We feel it is too soon at the present time to mnhe 
any definite conclusions as to results There is one additional point I would like to 
bring up we have also wrapped aneurisms of the ascending aorta IVe feel that in our 
first cases there were considerable amounts of irritation within the pericardium, which 
produced arrhvthmias that were ven difficult to handle If the outer surface of the 
Cellophane is wrapped with nonreactive Cellophane this complication can be nllei rnted 


DB GEOBGE H HUMPHREYS, New York—At the Presbvterian Hospital m New 
York Dr Blakemore has been interested in treating aneurisms for a number of vears, as 
I am sure you know His method has consisted pnmarilv of wiring and electrocoagulation, 
but since the first reports of the use of reactive Cellophane this method has also been 
used. “We have been disturbed not onlv bv the inconsistencies in reaction, on the sub 
ject of which Dr Poppe has helped us a great deal with his presentation, but we hni e 
also been distnrbed to learn from Dr Oppenheuuer, at the Cancer Distitute, thnt fibro 
sarcomas can be produced in rats with this agent This fact, although rats are not human 
beings, seems to us a reason for hesitation There is a further theoretical consideration 
Treatment of aneurvsms bv this method, as Dr Poppe himself has mentioned, is verv 
limited in certain respects It has perhaps more analog! to the treatment of hernia bv 
injection and sclerosing agents A fibrotic reaction can resist an expanding tendenev to 
a certain extent, but onlv to a limited extent Becentlv, Dr Deterhng has tried another 
approach m the laboratorv, nsmg a nonreactive, avion mesh, wrapping vessels, partieularlv 
grafted vessels, in order to prevent their late expansion into aneurisms This has 
proved verv effective, at least in the experimental animal, and we are beginning its use 
in human beings 


DB DENTON COOLEY, Houston—On the basis of our clinical experience with the 
polvthene dicetyl phosphate film which was obtained from the DuPont de Nemours and 
Companv, we agree with Dr Poppe that insufficient fibroplasia is produced by this untreated 
film to which additional irritant has not been added Becentlv, Dr DeBakev and I have re 
explored two of our patients m whom an abdominal aortic aneurysm had previously been 
wrapped In both instances symptoms persisted and porn increased, and the aneurysm had 
definitely enlarged Although periods of thirteen nnd eight months, respectively had elapsed 
m ne.ther patient was there evident exuberant fibrosis The polvthene film had been pro 
P ed bi soaking on 1 1000 aqueous zephiran solution for twenty to thirty minutes 

1951 ( ro 36 } I!"’ 15 C ° l0r t,h ° t0grnph sWm e the ^cation of the film in December 
1951, to an abdominal aueurvsm In July, 195!, a large sacciform aneurvsm of the 
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innominate artery was excised m tins same patient and there has been no recurrence of 
this lesion 

(Slide) In this photograph the condition of tlio abdominal aneurism at the second 
laparotomy in January, 1953, can be seen The polithene film is encased in a paper thm 
membrane of fibrous tissue Indeed, the wall of tlio aneurysm itself appeared necrotic, as 
if the film of polythene had sened to depme the adventitial layers of vascular supply 

(Slide ) In this photomicrograph made from tissue forming the Trail of the 
aneurism and polythene film, one is impressed by the relatively slight amount of fibrosis 
produced Similar findings were present in the pationt re explored eight months after 
the wrapping procedure 

We are becoming increasingly skeptical of the efficacy of so called fibroplastic agents 
in the treatment of ancurvsm Excision of the aneurysm with restoration of lascular 
continuity appears to be the procedure of choice, and we feel that it can be done in 
the majority of cases I disagree yvith Dr Poppe when ho refers to wrapping and wiring 
of aneurysms as ideal treatment I consider such methods as compromises with ideal 
therapv, which should be surgical excision 

DE POPPE (Closing) Dr Hopkins’ comment about protecting adjacent vital 
structures around an aneurysm is yvell taken, but I prefer to uso n layer of tissue, such as 
pleura, fat, or omentum, over tlio polyethylene film rather than adding a lay or of non 
reacting Cellophane It is also necessary to distinguish polyethylene, which is a polymer 
of ethylene, from Cellophane which is n cellulose product A one sided reaction can be 
obtained with polyethylene by coating only one side of the film yyith dicetyl phosphate as 
yyas done with the DuPont film lx r V 7 14 Experimental work indicates the desirability 
of obtaining ns much reaction ns possible and this reaction is greatly reduced by 
eliminating or coyering up the lrntant on one side of the film 

Dr Humphrey’s suggestion about reinforcing aneurysms yntli nylon mesh around tho 
outside is very interesting and should give a great deal of support if it can be used to 
completely encircle the aneurysm My experience would indicate that the majority of 
large aortic aneurysms are already eroding into some adjacent structure, such as tlie 
spine or sternum and cnnnot be completely encircled, thereby limiting the usefulness of 
this method 

Dr Humphrey’s report about dicetyl phosphate causing fibrosarcoma m mice is some 
what disturbing, but I doubt if any of these patients with aortic aneurysms will surynvo 
the fifteen to twenty years which would probably be required for the development of 
malignancv Some other irritant, such ns asbestos or talc, could bo substituted for the 
dicetyl phosphate 

Dr Cooley’s remarks about resection being the ideal treatment may applv to a 
limited number of anenrvsms, but I still believe that wrapping is the treatment winch is 
applicable to tho greatest number of patients with the disease I am sure that at least 
90 per cent of tho nneurvsms I see could noier bo Toected Threo of theso aneurysms 
liuvo ruptured spontaneously during tho past three months within twenty four hours after 
being seen Better preparation of his polvctbylene should improve Ins Tcsults yyiti 
yy rnppmg 

I wish to thank tho discussants for their verv interesting and informative commonts 
oil this difficult problem of treating aneurysms of tlio aorta 
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tN ANY chrome infection the collection ol fibnn, degenerating cells, and the 
1 purulent exudate that soon appears considerabh inhibits therapeutic measures 
In the past, it has geuevalb. been necessan to clean snub aieas, when possible, 
br repeated surgical debridement Except m supeificinl infections, debridement 
was frequenth uusatisfacton and sometimes impossible Iu mam eases per¬ 
manent disability and e\ on death, ha a e been dncetl\ attubutable to tins 
technical problem 

Reeenth the streptococcal enzvmes, stieptokinase and stieptodomase and 
the pancreatic enzvme trvpsin haie been utilized for debiidement All these 
agents act to the same end the digestion of fibrin and neeiotic products and 
none of them in therapeutic doses inhibits the growth of neiv granulation tissue 
Thus, the nsk that superficial trauma will deln\ healuig is avoided 

Until recently interest in the use of these enzvmes m the management of 
chest diseases had been limited to their usefulness m the tieatment of pleural 
conditions (empAema and hemothorax) and infections of the chest Ayall sinuses 
There is reason to hope howeier that one of these agents, oi some related com¬ 
pound mil eventualh be useful in the management of a liumbei of chrome 
chest diseases One of them, tm spin has already been applied to the debride¬ 
ment of the bronchial tree Because fen reports on this type of application 
have appealed, our own experience mtli bronchial debridement ivill be dis 
cussed m some detail later 


streptococcic enzymatic debridement 


In 1933, Tillett and Ins associates 1 1 discovered that hemoMic streptococci, 
when cultured, excreted au enzvme, stieptokinase, mto the cultuie medium, 
which acted upon fibrin and markedh promoted the dissolution of human blood 
clots In 194S a second enz\-me as ns demonstrated to be the pioduet of the 
same bacteria 3 This enzvme acted upon desoxnibonneleoprotem, ayIucIi is 
largely responsible foi the characteristic siscositv of purulent exudates The 
first enzvme stieptokinase was found to act indireeth , it converted plasminogen 
m hum an blood into plasmin which ui turn dissolved insoluble fibnn into 
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soluble proteins The second enzyme, streptodornase, was found to be com¬ 
posed of a senes of closely related enzxmes which acted directly upon desovni- 
bonucleoprotem At the present time, these tno enzymes are used in eombma- 
tion, foui units of streptokinase to one of streptodornase 

A number of studies on the application of this enzyme combination in 
various thoiacic conditions have been published DeBakey 4 reported the com¬ 
bination particularly effectne in the treatment of infected hemothoiax He 
found that it produced maiked thinning of the exudate and dissolution of 
loculations, and, in many instances, it obviated the need foi thoracotomy 
Tillett, Sherry, and Read 5 emphasized the value of stieptokmase and strepto 
domase in the treatment of tuberculous empjema They observed that the 
enzymes not onl\ 1 educed the viscositj of the pleuial fluid, but conti lbuted 
directly to sterilization of the pleural space In geneial, stieptokmase and 
streptodornase appear to be of proi ed service m the treatment of any condition 
in which an accumulation of viscous pleural fluid mteiferes with other types 
of therapy At the same time, it should be recognized that additional clinical 
work is required to establish the conditions undei which optimum results can 
be anticipated. 

trtpsix d£bridemext 

Trypsin is a panel eatic enzyme whose lvtic aetiou on mucus and fibrin lias 
long been recognized It has only recently, howevei, become mailable in a 
sufficient!} purified foim to be used clinically Like the streptococcic enzymes, 
its obvious application m thoracic medicine lies in the treatment of pleural 
complications, and the lange of its reported usefulness closeh parallels that 
of streptokinase and stieptodornase Roettig and his associates 6 emphasized 
m particular the effective sterilization of the pleural space obtained with trypsm, 
they concluded that the stenhzation that followed treatment m fifteen of sixteen 
cases of ernpi ema, mcluding tuberculous empi ema, was due in gi eat part to 
the action of the enzyme These mi estigators attributed this antibacterial effect 
to the digestion of the pus and debus which apparently are necessary for 
growth of bacteria in pleural fluid Also, of course, the decrease in nscosity of 
such fluid effected by the enzvme permits moie efficient antibactenal action by 
humoial defense mechanisms 

BRON'CHIAL d£bRIDEAIEXT 

The necessity foi new measures foi the management of pulnionari tuber 
culosis has become obi ions Despite i ecent progress in surgical and antibiotic 
thei-ip\ of this disease, the conti ol of symptoms, particular]! the large quantities 
of sputum and excessne cough, lemains a problem Since use of cough 
suppiessants often leases much to be desned, consideiable effoit has been 
expended in the past ten iears to find a more satisfaetori means of treatment 
These eonsideiations are emphasized, we believe, hi results of our own attempts 
to utilize trvpsm to eontiol the cough and heaw production of sputum associated 
until pulmonari tubei culosis 

Logicalli, administration of trvpsm bv aerosol inhalation should aid in 
the control of these symptoms Limber and his co-workers, in the first pub 
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lished study of the effect of this enzvme on abnoimal bronchial sccictions con¬ 
cluded that trvpsm was of value m the treatment of a numbci of putaonarr 
conditions Our early trials with trvpsm alone howexei demonstrated that the 
action of trvpsm seems to be confined to mucus fibrin and noncclhilai matenai 
Since the viseositv of purulent sputum is largely due to its high content of 
desownbonncleic acid it was felt that trvpsm might profitable be supple 
merited with desoxvnbonuclease a pancreatic enzvme which had been demon¬ 
strated specifically to depolvmenze desovmbonucleic acid m in vitio studies 
Selection of Patients —The twenty -four patients included in this studv had 
excessive cough and consistently raised laige fpiantities of sputum The 
majority had far-advanced pulmonaiv tuberculosis and had undei gone collapse 
procedures, as veil as treatment with antibiotic and chemotherapeutic agents 
A few patients however, were given trvpsm shoitlv after hospitalization and 
before any specific therapy was instituted Foui of the twenty-four patients 
had associated bronchiectasis, suspected or prov ed, four had tracheobronchial 
tuberculosis and four had marked emphysema and bioneliial asthma One pa¬ 
tient had a coexistent pulmonarv neoplasm proied by evtologic studies of the 


sputum 

Technique —Trvpsm was administered by aeiosol inhalation The most 
satisfactory method was bv means of a Yaponefrin nebulizer which consisted 
of the nebulizer itself a rubber bag containing hot yvatei to linnndifv the 
aerosol mixture and a nosepieee Bv this appioaeh, the nose acts as a baffle, 
removing the larger drops of moisture which are usually- the chief source of 
bronchial irritation No mutation ot the laivnx or throat w*as noted with this 
method of administration although such irritation had heen a serious problem 
at the beginning of the studv when an ordinarv mouth nebulizer was used 
Nasal irritation was minimized bv the application of petroleum jelly prior to 
inhalation and a thorough rinsing of the nose and throat immediatelv afterward 

Materials — Dosage and length of administration raned At the beg inni ng 
of the studv each patient received 1,000 Armour units ot trvpsm dailv, but it 
was rapidlv demonstrated that doses of 100,000 nmts could he tolerated later, 
the dose was increased to as much as 100 000 to 150 000 nmts dailv The course 
of treatment ranged from three to thirty-two davs with an average of ten davs, 
several patients received more than one course of tlierapv 

The first eley en patients m the senes were given one course of trvpsm alone 
Sixteen patients were given desoxvnbonuclease m addition to trvpsm in doses 
ranging from 2 mg dailv for four days to 5 mg dailv for eleven davs One 
patient received 5 mg of desoxvnbonuclease alone each dav for four days 
without apparent benefit 

Sorensen s buttered phosphate solution m volumes not exceeding 25 cc 
per inhalation was the diluent m most instances On several occasions phvs- 
wlogic saline solution was substituted for the phosphate buffer solution, hut it 
did not reduce the incidence of local reactions 


Method of Ei ahiation The pnmarv interest was m the effect of these 
enzymes on cough and sputum production Patients were carefnllv observed 
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during aud aftei each course of inhalation, and each dav sputum was collected, 
nieasuied, and a leeoid kept of volume and gioss appearance Tlie usual stand- 
aul clinical tests weie performed on all patients 

In addition, the possible effect of tivpsin and desoxv labonuclease on 
pulmonan function was caictulh evaluated in si\ patients The Wairmg 
method 9 was used, since om pienous e\pcnence with 450 patients had convinced 
us that it pioudes a helpful index of \ auctions of pulmonan function None 
of the six patients showed a significant change in \YY/jM 3 C ratio after 
administration ot these enzrmes Cvtologic examination of the sputum was 
performed in sixteen patients Contiol sputum specimens weie obtained before 
treatment to establish a tvpical cellulai pietuie” foi each patient, and speci¬ 
mens weie collected at mteuals attei tieatment was begun toi eompanson and 
evaluation 1014 

Results —The most favorable effects on cough and pioduetion of sputum 
weie obtained bv a combination of trvpsrn and desoxv i lbonuclease Onlv thiee 
of the eleven patients who received a course of tivpsin alone were noted to 
have a decrease m cough wheieas in the remaining eight patients, cough ap¬ 
peared to uierease in seveutv On the other hand, nine of the sixteen patients 
who leceived combined theiapv showed a significant l eduction in cough, and 
m tluee of these the lesponse was maiked 

Sputum was decreased in quantitv bv trvpsm alone m four cases and bv 
trvpsm and dcsoxvnbonuclease m six others In the maiontv of patients, how¬ 
ever the amount of sputum raised was mcieased bv therapv Eleven of the 
sixteen patients who leceived the enzrmes m combination believed that the 
raising of the sputum was noticeablv easiei following tieatment 

Use of the combined enzrmes resulted in a gi osslv evident decrease m both 
the viscositv and the pmnlence of sputum m eight instances, and m a decrease 
in viscositv alone m an additional two In no instance, however, did trvpsm 
alone effect a staking change m the gioss appearance of the sputum 

Tonatij —The fiequencv of mild imitative leactions following the admm 
istration of these enzrmes lias been noted We weie more impiessed, however, 
bv the number of model ate to severe reactions of vaiious kinds which occuned 
following administration of both trvpsm alone and of trvpsm and desox vubo 
nuclease In the majontv ot cases the inactions obvioush resulted fiom the local 
nutating effect of tivpsm, and peihaps also ot desoxv ubonuclease Ther con 
sisted of hoarseness and aphonia, sevcie cough and hemoptvsis which occurred 
in seventeen (71 pei cent) of the patients Administration of the enzrmes bv 
nasal inhalation ledueed the seveutv of the leactions and the incidence of local 
mutation but twelve of twentv patients so treated still demonstrated appreciable 
side effects In nine instances these reactions weie so severe that the patients 
lefnsed fmthei inhalations 

The occurrence of generalized toxic reactions was of grcatei significance 
The most common reactions were sevcie dvspnea and wheezing which usuallv 
mmvcdiatelv followed inhalation, chills and fever which appeared some four 
hours later and a generalized rash The incidence of these reactions was not 
iffceted bv the method of administration 
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, l 71 -f/vrpr followm 0, aerosol inhalations 

Three patients developed chills and fever loUo^nn 

* 4 mi c "P nrv fi\ p occasions niter Vf lilCIl lit a i 

and decreased tcmml the evt.emrt.es It disappeared gitidnam oce, period 
of tvro vreehs 
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Y\% 1 —Cytologic changes in a patient (IV D ) receiving trvpsin and desoxyrihonnclease bv 

inhalation. 


Cytologic Findings—Cvtologic studies failed to show an\ evidence of 
destruction or lvsis of formed elements in the sputum or anv alteration in 
fibrinous elements Enzvme therapv did however afiect the quantity of 
macrophages and mfiamxnatorr cells m the sputum (Fig 1) This response 
followed a definite pattern the sputum showed a sharp increase m the number 
of macrophages and mflanuuatorv cells dm mg the first two hours after inhala¬ 
tion followed hr an abrupt decline touard premhalation levels The number 
of cells again increased graduallv foi a period of dais then dropped slowlr 
back to premhalation levels "We cannot account for this specific pattern, al¬ 
though the increase m lnflammatorv cells and macrophages would seem to he 
an lrntatne response 

In twelve of sixteen patients cvtologic examination of the sputum showed 
changes in exfoliated epithelial cells which were consistent with bronchial meta¬ 
plasia and dwherntosis (Figs. 2 to 4) These alterations consisted of enlarge 
ment oi nuclei with vacuolization and increased keratinization of the cvtoplasm. 
The abnormal cells appeared soon aftei trvpsin inhalation was begun and have 
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persisted to the piesent time, despite discontinuance of tlieiapj We are unable 
to evaluate fully the significance of these obsen ations, but additional studies are 
indicated 

Discussion —Although m a majority of the patients in this series, some 
decrease in severity of cough and m nscositi of sputum followed enzjme 
therapy, our own lesults weie coiisiderallv less impressive than those obtained 
by Limbei and lus associates" Fuither, it was our impiession that desoxyri 
bonuclease was an essential factoi m the improiement noted Oui most con 
sistent finding was decrease in sputum viscositi In most instances, however, 
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Fig- 2—Typical bronchial epithelial cells (XV"C) 

tlieie was an actual mciease m the production of sputum, whcieas Limbei found 
a deciease It must be remembeted, of course, that the Limbei cases included 
a laneti of pulmonaij conditions, om patients had pulmonarj tuberculosis as 
the primary disease piocess m eierj instance In addition, antihistamines were 
used spaungh m our patients 

The most stuhing difteicncc between our lesults and those pieuoush le 
ported was the frequenci of modeiate to se\eie icactioiis to enzyme admimstra 
tion in om patients Although considerable local nutation was eliminated b\ 
the use of a Yaponefun nebulizer, nc\citheless twehc of tlie twenti four pa 
tients gnen enzvmes b' nasal inhalation were found to have side effects of one 
hind 01 another 
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Fig 3 



pi! ^ plcal metaplastic 
deaoxyribonucleaoe'f^J—gJ' 8 ob3er '' 


Fig- 4 

(X776) 
sputum ot IV 


D folI °wing Inhalation 


trjpsln and 



52 


THE JOURNAL OF THORACIC SURGER1 


The most senous of these eftects was the de\ elopment of a typicallx asthmatic 
episode of wheezing and dispnea Once a patient experienced such an attack, 
additional therapx geneialh resulted m mcieasingh sexeie leaetions Con¬ 
tinued treatment uas possible m only one of eiglit patients in vhom this reaction 
developed Pyribenzamme had no effect upon tins tendency m am of the 
thiee patients leeemng it The episodes of chills and fevei that dei eloped in 
three of tv entx-foui patients veie equallx senous In tvo cases, these episodes 
ueie isolated instances, in the thud patient, tliei verc ini suable 

The asthmatic attacks obviously lepiesented a specific sensitnitx It is 
likely that the chills and feiei veie a diffeient manifestation of the same 
phenomenon, although thei mai haie lesulted fiom absorption of pioducts of 
enzymatic digestion Such absoiption would ha\e much the same effect at the 
intravenous injection of paitialh digested piotein pioducts It is perhaps north 
noting that the repeated episodes of chills and fexei occuired in one of the few 
patients m vhom the tlieiapi uas niarkedh effectue in ieducing cough and 
thinning sputum 

Last, foui patients uho had no pieuous lnstoiy of hemoptxsis noted 
blood stieaking of the sputum ten dais 01 moie after inhalation was begun 
Although of little importance m itself, since the amount of blood laised was 
small, this si mptom gave furthei evidence of the toxicitx of these compounds 
Reiser and Ins co-woikers 16 noted a similai phenomenon in their tieatment of 
emvpema canties with trvpsm, hemonhagie pleuial fluid fiequentlv appeared 
from foui to seventeen days aftei mstillation was begun 

On the basis of these studies, lie haie concluded that trvpsm and desoxy- 
nboniiclease should not be lecommended foi loutine use m the tieatment of 
tubeiculous patients mtli produetue cough A feu of 0111 patients seemed to 
shou a distinct long-term impioiement and the majority benefited temporanly, 
but it was felt that the toxiciti of these compounds outu eiglied then beneficial 
effects 

These objections arc obi mush not msui mountable Bowman 1 ' leported that 
mdinated tivpsin does not haie the maiked hipotensiie effect on dogs that 
trypsin has, otliei modifications uould seem to be possible Of great interest 
is the recent announcement of a preparation of tripsin of such low touciti that 
it max be admmisteied nitiai enoush 18 When such a pioduct becomes generally 
available it max veil remove present objections to the use of the enzyme It 
will also be necessarx to ei aluate the ex tologic findings herein reported 

SUMMARY AM) CONCLUSION 

Two enzvme pioducts, tiwpsui and a combination of stieptokinase and 
streptodomase, haie recenth been applied to the pioblem of debridement of 
xarious kinds of chionicallv infected areas In the field of chest disease tliex 
haie been chiefli of xalue for their possible contribution to the management of 
empxemas and postopeiatiie 01 traumatic hemothorax 

It is emphasized tlint the addition of enzvmes to this kind of theiapx is still 
in the dexelopmental stage and it should be approached mth caution This is 
confirmed b\ oiu own use of tupsm for bronchial debiidement Tventi-four 
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patxents Mitli pulmonarv tuberculosa Mho had excessive cough and m ho « 
raising moderate to large amounts of sputum Mere gnen trrpsm atone>or 
combination with deso^abonuelease bv aerosol rrrhalatron Tivpsm alone a 
of little efieet but m combination urth desowrrbonuclease, it z educed eon. 
and vzscositv of sputum in a maiontv of cases Results Mere not marked, how¬ 
ever except in three patients uho showed a substantial decrease m cough 
Almost three-fourths of the patients in the senes had significant reactions 
Sensitivity reactions in the form of chills and fciei or asthmatic attacks were 
encountered Otologic studies ot the sputum of sixteen patients mealed in¬ 
creased metaplasia m the cellular components m tuelve of them 


references 


1 Tiltett, W S and Garner R L. The FibnnoMic Acti'itv of Hemolytic Streptocoee , 

J Bxper Med. 858 4So, 1933 . , . „ . 

2 Tillett, \V S The Occurrence of Antifibrinolvtic Properties m the Blood of Patients 

With Acnte KemoMie Streptococcus Infections, J Clin. Investigation 14 -'6, 1935 

3 Tillett, W S Sherrv, S, and Christensen, L R Streptococcal Desoxvnbonuclease 

Significance m Lvsis of Purulent Exudates and Production bv Stmms of Hemolvtic 
Streptococci, Proc. Soc Esper Biol S. Wed 68 1S4 194S 

4 DeBskev M I) Discussion on Adie (» C and Childress, W_ G Experiences With 

Streptokinase and Streptodornase Ann. Surg 134 659, 1951 

5 Tillett, W S , Sherrv, S , and Read C T The Ti«e of Streptokinase and Streptodornn-=e 

m the Treatment of Chronic Empvema, J Thofacic Sure 21 325, 1951 

6 Roettig, L C, Reiser, H G, Habeeb, W, and Mark, L The Ese of Trypsin in Che«t 

Disease* Pi' Che«t 21 245 1952 

7 Limber, C R, Reiser, H. G, Roettig L C and Curtis 0 M Enzvmntie Lvsis of Be 

spiratorr Secretions bv Aerosol Trvpsin JAMA 149 S16, 1952 
S Personal communication from Marvm C Ziporvn M P , Armour Laboratories 

9 Warring, P C Ventilatorv Function Experiences With u Simple Practical Proce 

dure for Its Evaluation in Patients With Puliuonnrv Tuberculosis Am. Rev Tuberc 
51 432, 1952 

10 Papanicolaou, G X , and Traut H. E Diagnosis of Uterine Cancer bv the Paginal 

Smear, New York 1943, Commonwealth Fund Division of Publications 

11 Papanicolaou G X Diagnostic A alue of Exfoliated Cell*, 1 A M A 131 372, 1946 

12 Earber, S W., Bemoff, M A and McGrath. A. K Jr Diagnosis of Bronchogenic Car 

emoma bv Cvtologic Methods, Radiologv 52 511 1949 

13 Earbcr, S M, McGrath, A. K Tr Bemoff, W A and Espen. L W The Early Drag 

nosis of Pnmurv Dung Cancer hi Cvtologic Methods Di* Chest 20 °37 1951 

14 Barber S M„ Rosenthal, M, Alston E P, Bemoff, M. A , nnd McGrath, A K , Jr 

Cvtologic Diagnosis of Lung Cancer, Springfield, 111 1950, Charles C Thomas, 
Publisher ’ 


15 Barber, ^ M., Pharr, S L. Wood, D A. and Gonuan, E D Metaplasia and Dvskeratosis 

, nnc '"ijl, Epithelial Cells Following Inhalation of Trvpsin and Desoxvribonuclease 
(To be published ) 

16 Reiser H G Roettig L C and Curtis G M The Trvptic Debridement of Pibrmo 

purulent Empvema Surgical Forum 1950 Clinical Congress 0 f the American College 
of Surgeons, Philadelphia 19 0 1 W B Saunders Companv p 17 * 

17 Bowman, D E Influence of Iodmation on Proteolvtic Activity and B'ood Pressure 

Lowering Abihtv of Trvp=m, Proc Soc Exper Biol A Med 63 40S 1946 
15 Personal communication from Armour Laboratories 


DISCISSION 

DR C THOMAS READ Phoenix.-Wben I came to this meeting I said to someone 
I was not going to mention anything about vnndnse or streptokinase or streptodomase 
Dr ry> heM »S «*» n,ther PW-cr and the excellent work demonstrated bv 

” 1 Sr " C mnmU t0 ask lum ,f a comparable control studv was run at the same time 
with mndase Trvpsm was available to Dr Sherry m the early part of onr studies and 

bv nTrsol’Srapy 6 ‘ '^ lde,i reaC ”° n agMt «« bronchus rnainlv 
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an EXPERIMENTAL STUDY OP THE EFFECT OF PARASYM¬ 
PATHETIC DENERVATION OF THE LUNG ON 
PULMONARY ARTERY PRESSURE 


Victor H Kauxitz, M D (by invitation), and Murray N Andersen, MD 

(by invitation) 

Buffalo, N Y 

B ECAUSE of tie dearth of knowledge of the mechanisms legulatmg tie 
lesser eu dilation, it is as thought useful to studs changes m the pulmonais 
sasenlar bed following complete parasympathetic deneisation of the lung m 
the experimental annual This studv svas faeihtated bs the aiailabiliti of a 
measurement of complete paiasympathetic deneivation of a lung 

This test consisted of determining the presence or absence of the Heriug- 
Breuer reflex umlaterallv during broncliospu ometn Juianellc, v>oiking m 
onr lahoraton on bionehospirometrv m dogs foiuid that after occluding the 
airflow from one lung at the end of expiiation, the Henng-Bieuei leflex was not 
activated The animal continued to breathe noimalh without a penod of 
apnea (Fig 1) If the airflow was occluded at the end of inspiration, 01 if 
the lung was forcibh inflated, wluch was necessaii occasionallv when i cntilatoii 
volume was depressed bv deep anesthesia, stretch leeeptor? m the lung were 
eontmuallv activated. Inspiration was inhibited and apnea oceuiied (Fig 1) 
The Henng-Brener reflex, described originally m 1S68 and measnied m the 
isolated vagus fiber bv Adrian- in 1933, was m operation When enough caibon 
dioxide accumulated, or when the arterial oxxgen level fell sufficients, the 
respiratorv center was stimulated, escaped from the mhibiton impulses, and 
respiration was lesumed. 

After vagus section m the neck, or division of nil vagus blanches to the 
lung, when that lung was inflated, there were no longei mspn atory-ihhibitmg 
impulses leaching the respiratory center Normal Tespiratorv rhvthm con¬ 
tinued without apnea (Fig 1) The homolateTal Heimg-Breuei reflex had 
been abolished This leflex was known to he transmitted via vagus afferent 
fibers from the lungs It is assumed that vagus efferent impulses traxel along 
the same pathways 3 4 Absence of the Hermg-Bi ener reflex would thei efore 
indicate complete paiasvmpathetic deneriation of the lung 


JIETHOD 

Ten health} mongrel dogs were studied bi means of the described ven¬ 
tilator! test, and hi cardiac catheterization preoperatn ely and after para- 
si mpathetic dener\ ation of both lungs Under mtiai enous Nembutal anesthesia, 
a specialL constracted bronchospirometry tube was passed into the trachea with 
the ani mal in a supine position (Fig 2) The tube was fastened in place and 
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connected to a bronehospiiometrr appaiatus -which leeoided a simultaneous 
tracing of the ventilation of both lungs This appaiatus was similar to that 
used in the human cardiopulmonan laboiaton, e\cept that the spirometer hells 
had a smallei lolume Presence of the Henng-Brcuei leflev bilaterally uas 
confirmed 
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LEFT 
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RIGHT 
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J 
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'inspiration 


EXPIRATION 


Fig 1—Effect ot parasyinpathectomj. 



on Herlng Breuer reflex. 


Cardiac cathetei ization was then peiforaied during the same anesthesia 
The pulmonary arten was enteied m all animals, and pi essme wording ^as 
made during withdiawal of the catheter fiom a paienchvmal branch o 
pulmonary aiteiy into the mam arterv and into the light ventnele 
artery piessure was calcidated in all cases from that part of the 
before the right tentnculai piessuie curie (Fig 3) 

Left thoracotomy was then done undei intiatenous ^"esthes 

Alternating positne pressuie controlled respirations were maintamcd b o, 
flowing through a Bums tahe connected to an endotracheal tubet The^ 
trunk was caiefulh isolated, and all blanches to t ie "A Thoracic 

(Fig 4, B) Fiom ten to thnteen branches wem ^ 

cardiac nenes Mere piescned The luio sidcfflim of thc endotracheal 

squeezing a small rebieatlimg bag attacl c ^ renC iatcd and complete 

tube In this wav all atelectatic areas of t » 
ie expansion aclueied 

, „ „*„i, fmn wppks a riglit thoiacotonn mas 

After an internal of appioximateh f ’ ti„ c Qidp mid dnided 

done 4 S - t0 tC I - "four"do^femoLTarterial pressures ueie measured 

(Fip 4 A) In the st = - naras^mpathetic denervation 

during the second opciation to determine if this parasr mpauie 



KAUNITZ and ANDERSEN PAR ASXMPAT'HETIC DENERtATIONT OF LUNG 57 

had anv eftect on caidiac output, as reflected m sc stenue pressure After an¬ 
other four-week interval each animal was again anesthetized, and the ventila¬ 
tion test and cardiac catheterization lepeated 

Balloon 



Fig 2 —Positioning of the bronchosplrometrj tube In the trachea. 



RESULTS 


In all dogs, division of the ragal branches to each lung resulted in 
bilateial absence of the Henng-Bieuei reflex It is assumed, then, that rn all 
animals a complete pulmonan parasvmpathetic denen ation vas produced 
Fluoioscopie and x iai examination at the time of the final caidiac cathetenza 
lion confirmed complete ie expansion and aeration of both lungs In nine of the 
en dogs studied, there was an appreciable fall m pulmonan arten pressuie 

ftom V Sl S r in0n rr p ^ as ' m P athecto ™ (F) “ 5) T1,e dr °P Prie varied 
pci cent to tl pei cent, with an nreiage deeiease of 4fi G 

T the nght ' entude sh(nved a coi i esponding change (Table 
Urdiac output, as leflected m srstemic blood pressure shorted! , } 

mediateh following the denenat.on ’ h °" ed no chau § e ™* 
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DISCUSSION 

Li the liteiatuie theie aie mam confusing statements concerning the leg- 
ulation of the pulmonan eiieulation bv neivous mechanisms Wiggers-' states 
that vasomotor nenes are picsent to the lessei eiieulation, with vasoconstnctoi 
impulses passing ov er the si mpatlietic pathwav s He behe\ es that evidence as 
to the course 01 eien the existence of lasodilatoi fibers lemains less ceitain, and 
latliei confusing Couinand 0 states that there is bttle conclusive evidence foi 
vasomotoi control of the pidmonaiv eiieulation in noimal man Dnnker thinks 
that theie is no leason as vet to believe that the pulmonaiv capillanes behave 
like those in the svstemic eiieulation He doubts the same tvpe of paia 
sympathetic and sympathetic control, which would be acting on the bronchial 
artenes, since tliev aie svstemic in ongm 



Zimmeiman' believes that theie is a direct neuiogemc control o tie 
pulmonarv eiieulation He found that in man, adrenalin injection, whici ie 
assumed to mediate sympathetic vasoconstriction, lesulted in an mcieasec 
pulmonaiv aiteij piessuie Ammophvlime resulted in a fall in pulmonarv 
arterv piessure, assumed to be due to parasympathetic stimulation an re 
sultant pulmonarv v asculai dilatation These drugs hav e manifold actions, how- 
evei, including then effect on cardiac output It is therefoie perhaps un¬ 
warranted to assume that anv effect on pulmonary arterj pressure icsultmg 
from their use is due soleh to their action on the pulmonarj vascular tree 
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Dresdale and his associates® in a study of patients with so-ealled pinnarv 
nulmonarv hvpertension find that Pnseoline produces a transient lowering of 
the pulmonary arterv pressure Since this agent is swmpatholvtic thev con¬ 
clude that pulmonarv hvpertension is perhaps related to isolated sympathetic 
overactmtv- and broach the question of thoracic sympathectomy in its treat¬ 
ment The same objection mar be raised to this conclusion sinte Priseoline is 
a drug acting throughout the bodv and not onlv on the pulmonary vessels The 
results of oui studv, moieover, if confirmed bv lurther lepeated ohseiwations 
would indicate that more attention should be directed toward the parasym¬ 
pathetic innervation 


O PREOPERATIVE 



DOG NO 


n S 5 -Effect ot parasympathetic denervation of the .un e on pulmonary artery pressure. 

ltodbard-' ady ante* the theory that the bronchiohu muscular tone is of 
I nme importance m regulating- the pulnionan circulation ha 

cluoles dilate during inspiration and rises when the broJh l thejirou- 
■" s ™ 
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pulmonary artery pressure during expiration, and a decreased piessure during 
inspiration Adrenergic influences dilate the bronchioles, which should result 
m a decreased pulmonary artery pressure Vagotonic influences cause hron- 
chiolar constriction, and consequent!} should increase pulmonary artery pres 
sure Vagus denervation of the lung would therefoie be expected to allow an 
unopposed bronchiolai dilating action of normal sympathetic tone, resulting m 
a lowering of pulmonan artery pressure We have demonstiated a decrease m 
pulmonary artery piessure following pulmonary paiasympathetic denenation 
Whether the mechanism of this effect, however, is dnectlj on the vessels or 
indirectly on the bronchioles is not clear 

Blades and his eo woikers 11 mentioned a studv of the pulmonary artery 
piessure m dogs before and aftei their operation of bilateral pulmonan plexus 
lesection A decrease in pressuie m one dog was cited aftei the operation 
This procedure was intended to produce both a paiasympathetic and sympathetic 
denervation of the lung, however Therefore the part played bj eithei paia¬ 
sympathetic 01 sympathetic activity in controlling the pulmonan vascular bed 
is difficult to determine in their experiment 

Parasympathetic denervation of the lung has been lecommended m the 
past for various types of pulmonary pathologv Ivlassen and associates 12 13 
have utilized it for palliation in inoperable carcinoma of the lung and as treat¬ 
ment foi intractable asthma They state that each side of the bronchial tree 
receives nerve fibers fiom the contralateral vagus and sympathetic nerves Tins 
is not borne out by our findings, for m all dogs studied, homolateral absence of 
Henng-Breuei reflex was demonstrated following unilateral parasympathetic 
denervation This would indicate that vagus innervation of the lung is uni¬ 
lateral The work of Larsell and Bui get 14 substantiates tins, foi they demon 
stiated absence of cough on stimulation of intrapulmonary bronchi after lpsi- 
lateral section of the vagus nerve 

Abbott with lus co workers 1 - tested complete pulmonary autonomic dener 
vation, either alone oi as an adjunctive procedure, in a variety of conditions, 
such as asthma, pulmonary emphysema, and bionchiectasis Blades and Ins 
associates 11 reported on complete autonomic pulmonary denervation in the 
treatment of intractable asthma In all these discussions, a complete para 
sympathetic denervation of the lung was assumed, but not proved Judging 
from the magnitude of the dissections described, the denervations weie com¬ 
plete It would be valuable, however, to have objective proof of this, bv testing 
for the piesence or absence of the Benng-Bieuer reflex postoperativelv with 
the hionchospirometnc technique described pieviously Then, too, perhaps so 
extensive a dissection is not neccssarv to produce a total parasv mpathctic dener¬ 
vation The absence of the Henng-Breuer iefle\ should enable the surgeon to 
determine the minimal division of nerve fibers needed to piodnce a total dener¬ 
vation effect 

coxcuusioxs 

In the dog, complete paiasympathetic denervation of both lungs was accom 
phshed bv dividing onlv the vagus branches to each lung Completeness of the 
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denervation was proved bv demttshrtug the M teral »b*n« ot the.Bterm^ 
Breuer redes pestoperattvelv A deorease m potaonarv .top-™ 
observed as a result of tins pnlmonarv parasvmpatbet.e dene.Tat.op This would 
indicate that the parosvmpathet,c umervatton of the tag has ■<»« » 
ra the regulation of blood ptesshre in the lesser e.mtlat.on Whether this is 
a direct or indirect eftect is not known 


soimak\ 

1 A test foi deter minin g completeness of paiasvmpatketic pulmonary 
denervation is described This consists of determining the presence 01 absence 
of the Henng-Breuer reflex unilaterally during hronchospirometrv 

2 Following pnlmonarv parasvmpathectonrv pnlmonarv arterv pressuie 
fell in nin e or ten dogs studied, with an average deciease of 46 5 per cent 

3 The use of the test for complete parasvmpathetic denervation of the 
lung is discussed with reference to operative procedures designed to accomplish 
this result climeallv 
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FOURTEEN \ EARS’ EXPERIENCE WITH CARDIOPEXY IN THE 
TREATMENT OF CORONARY ARTERY DISEASE 

Samuel A Thompson, M D , F A.C S * and Aaron Plvchtv, M D ” 

(b\ invitation) 

New York, N Y 


C ARDIOPEXY’ is an opeiation used to mciease the blood supply of the 
myocardium 1 This method was developed and peifected by animal 
experimentation and adopted because it could oveicome the effects of a sudden 
complete ligation of one of the eoionaiy arteries, and the same ligation, without 
the operation preceding it, lesulted in a mortality of 50 pei cent The operation 
thus appealed to be of value m decreasing the seriousness of a coronary 
closure 2 


In oui animal expenments, we found that the insertion of a nonabsorb 
able and nutating substance, namely, magnesium silicate ponder (USP 
Talc), within the pencaidial sac, pioduced a foreign body leaction which had 
seveial ehaiactenstics Fust, theie was a maiked liypeiemia of the myo 
eardrum with dilatation of pre-existing blood v essels and the formation of 
new blood vessels within the myoeaidium Second, a foieign body gianuloma 
was produced which imolved the peiicardmm and supeificial siuface of the 
myocardium Tlind, adhesive gianulomatous pencaicbtis without eonstnc- 
tion took place, and the myocaidial blood supply was further enhanced by 
the anastomosis of the extiaeardiac vessels from the mediastinal structures 
with the myocaidial vessels through the bridge of the gianulomatous peri¬ 
carditis This acute mflammatoiv leaction teimmated in a chrome, adhesive 
gianulomatous peucaiditis with extracaidiac and mtiacaidiac vascular 
anastomoses, which were known to persist foi ten yeais, we believe the 
chiomc lesion mil remain actne as long as the individual Ines Since the 
pai tides of the magnesium silicate powdei are not absorbed and very little 
is lemoved by the lymphatics or phagocytes, the gieatei pait of the powdei 
remains fixed m the adherent tissues of the peiicaidium and myocardium and 
senes as a constant and continuous source of nutation, hyperemia, and 
stimulation in the foimation of new extia- and mtracnidiac blood vessels 

The possibility has occuired to us, that the gianulomatous tissue might 
eventually change into scar tissue and with the passage of time, become 
avasculai and thus affoid no collateral circulation We do not believe tins 
takes place, and our opinion is based on a studv of matenal dealing with 
human beings which was collected over a peiiod of fourteen vears, the 
material consists of ten necropsies The patients w ei e both men and w omen, 
their ages ranged between 40 and G4 vem-s The suivival of these patients 
follow mg cm diopew w as ft om one day to ten veal's 3 
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lu the study of these heaits, done by Di Plachtn, a new technique was 
used uteh mil be ..posted m » late. papa. ’ Visual .tasect.on, a tta™eh 
VIay study using a coloied ladiopaque material, and a serial section 
scopie study was earned out of the myocardium, pencaidium, lungs, an 

diaphragm 

The lesion was characterized by a hyperemia of the pericardium extending 
into the myocardium and out into the surrounding mediastinal structures 
The vessels of the pericardium anastomosed freely with the vessels ot e 
mediastinal structures, as well as with the rntei coronary i essels The striking 
features of the granulomatous pencarditis were the persistence of the 
hyperemia, the uniformity and stability of the anastomotic blood vessels, and 
the presence of the talc crystals The adhesn e pencarditis was movable and 
peimitted adequate caidiac mobility These features did not deviate within 
a ten-year period of time (Pigs 1,2, and 3) 

Occasionally the lesion which follows cardiopexy has been compared to 
and described as similar to the lesion seen in eonstnctive pericarditis Such 
a comparison is enoneous and fai fiom the actual facts In eonstnctive 
pencarditis the pencardium may or may not be adherent, hut it is usually 
thickened and avascular When the pencardium is lemoved from the myo¬ 
cardium little or no bleeding occurs However, following caidiopexy, the 
pencardium is always adherent, has never been found to constrict oi impede 
the myocardium m any degree, and is excessively vascular and hyperenuc 
When the pencardium is separated from the myocardium it is done with 
great difficulty as no distinct line of cleavage can be developed and bleeding 
occurs from both pencardial and myocardial surfaces This condition was 
found to exist not only in the animal experiments but also m one patient who 
was explored four and one-half years following a cardiopexy The necropsy 
studies up to ten years after cardiopexy also show the lack of similarity 
between the two conditions None of onr postoperative patients have 
e\ ei exhibited any of the cardinal signs of constriction such as prominent 
neck reins, hepatomegaly and ascites, hypotension and increased venous 
piessnre, and fluoroscopically fixed cardia 

During the past few years we have severely limited the indications for 
operation and accepted only those patients who were more or less terminal 
cases of coionary disease with a marked degree of disability 2 In mew' of 
the results which hare been obtamed ive now bekeie that with moie bbeial 
indications, the opeiation can be successfully applied to a much laiger gioup 
of patients Since the lationale of the operation is to pioduce a myocardial 
hypei enna, it could be used to counteiact the effects of those lesions which 
produce myocaidial ischemia The majority of lesions producing ischemia 

XLl? gt0 T’ namely ' C0r0naJT artery dlsease > hypertension, and 
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no hvpcntension, without Lilian 

faiction is an example of a p,oph^l.ctic Anj» hvpe,- 

until unliked angina, 0TO m ,'7° V T e iailme, and moie 

tension, oi xalvnlai involvement with hegnmin i J ]) t indication 

Betneen tlvese two examples, pionabiv nes g 
pexv in eoionaiv aiteiv disease 



Fig 3—Photomicrograph (X^O) 8c\en and one-half vears after cardiopexj The granu¬ 
lomatous tissue contains numerous blood \essels and talc crystals There are se\eral large 
blood \ easels between the mvocardlum and the granulomatous tissue connecting with mjo- 
cnrdlal blood ■vessels A Granulomatous pericarditis B MAOcardlum C L*arge blood \ easels 
connecting at two places with rmocardlal blood \essels at Z> and E 


It is a matter of lecoid that the majontv of hvpertensiv e patients (he a 
cardiac death 4 Some of these patients die fiom congestive failme and ill 
manv of these instances, mvocaidial ischemia is the predominating faetoi 
Mam of these patients with hvpeitensive disease develop a marked angina 
which mav be mdieative of a lelative eoionaiv insufficiencv lathei than 
nctml coronarv disease In 500 hvpeitensive patients opeiated upon bv 
Hinton and lepoited bv Thorp, 5 mvocaidial ischemia as evidenced bj angina 
and previous infarctions, was the chief eomplaiut befoie the operation m 
more than 30 per cent of the patients Hvpertension has been leported by 
nnnv groups to exist puoi to mvoenrdial infarction m fiom 23 pei cent to 
'5 pei cent ot the eases' - Still m othei cases of hvpeitensive disease, with 
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no angina, with no evidence of congestive failme, but with a maiked enlnige 
ment of the hemt and the electi ocaidiogiam demolish ating a definite left 
axis deviation and a positive Mastti two step test, the finding of these signs 
indicates a 1113 ocaidial ischemia Theiefoie the indications foi caidiopew m 
hjpeitensive disease aie when angina is piesent, when theie has been a 
pievious infarction, when beginning heait failure is evident, and when theie 
is no congestive failuie and no angina but the heait is enlarged and the 
eleetroeardiogiam shows a maiked enlaigement of the left ventnele with a 
positiv e Mastei tw 0 step test 

The clinical features or symptoms in ehiomc iheumatie valvular disease 
are due as much to the state of the myocaidium as they aie due to the 
valvulai involvement Seveie valvular involvement 01 even multiple valvular 
involvement is compatible wnth life so long as the heait muscle remains 
lelatively stiong Rheumatic disease produces thiee puncipal changes in the 
heart changes in the valves, changes m the coionaiy aitenes, and changes m 
the myocardium The valvular changes lesult m stenosis or leguigitation 01 
a combination of the tw r o The myocaidial changes aie a lovv-giade inflamma 
tion resulting m fibrosis and ischemia Rheumatic fevei legulailj produces 
changes m the coronary artenes, inflammatory or fibrotic lesions or both aie 
constantly observed, and myocardial damage is associated with these artenal 
lesions" The decision foi or against the surgical treatment of chrome 
valvulai disease requnes a careful estimation of the degree of valvulai 
dysfunction as well as the mvocaidial dysfunction The possibility of treat¬ 
ing myocaidial dysfunction as a primary object in chronic vahmlar disease 
has been completely oveiloohed until recently A few jeais ago Gorelik 8 
became convinced that manj of the symptoms obseived m ehiomc valvular 
diseases weie due more to myocaidial ischemia than they were to the valvular 
disordei and he was the first to use cardiopesy as a tieatment m ehiomc 
iheumatie vahmlar disease 

Whenever possible m valvulai stenosis a splittnig or cutting of the v ah e 
commissure should be done However, there are times when such a pio 
cedure may not be indicated because of marked myocardial damage, and a 
damaged left ventricle may be unable to carry the inci eased load follomng 
the relief of the obstruction 9 Maiked reguigitation associated with the 
nutial stenosis is also a contiamdieation foi commissurotomy, as is pio 
longed pulmonary hypertension with the development of pulmonaiy aiteno 
sclerosis Associated valve lesions such as aoitic stenosis, as well as pio 
longed passive congestion due to right heait failuie with marked bvei 
changes, make nutial surgery impractical It is at such a time that t ic 
smgieal treatment can best be duected toward revascnlanzation of the 
heait mid restoration of mvocardial function Because cardiopew pio uees 
a mvocardial hvpeiemm, it aids m the restoration of the mvocaidial function 
and is indicated in those conditions desenbed pieviouslv wheie commissurot 
omv is not suitable In some of these patients who have had caidiopew, t e 
nnpiovement has been so maiked that the patients later became satisfncton 
candidates foi eomnussurotonn 
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The conti amdicataons would include those systumt and uudmc concli 
turns wheie the risk is quite evidently too great foi any type oi opeiatnc 
pioceclurc such as advanced renal and hepatic disease and cMumc dclnlita- 
tion A recent mvocaidial mfaiction is a definite contraindication and ie- 
uxains so until such time as the infaicted aiea has become well healed and we 
hai e arbitrarily set a minimum time of tlnee months Maiked and mtiactable 
congestive failure, where cyanosis is present at lest, is also a contiamdication 
The operation has been fully described in pienous ai tides 1 , I will not 
now describe it more than to sav that it consists of lemovuig a poition of the 
filth costal cartilage on the left side of the chest At this site the pleura is 
not entered The pencaidial sac is opened, the peiiearcbal fluid is aspnated as 
completely as possible and from 2 to 4 di of diy magnesium silicate powdei 
is spread widely ovei the suiface of the myoeaidium The tissues are then 
closed m anatomic lavers without drainage It is a simple opeiation and 
requires about thirty minutes for its perf 01 mance 

Ve have recently made a fonrteen-year follow-up studj of oui patients 
who ha\e had a cardiopevy 10 In oidei to deteimine fullr the effects of the 
opeiation, no patient has been included m this senes who has been operated 
upon during the past twelre months The total numbei of opeiations was 
fiftv-seven Deaths attributed to the operation and all hospital deaths aftei 
the operation numbered sereu, giving an opeiative and hospital mortality of 
slightly moie than 12 per cent Thirty-thi ee of the patients, oi 66 pet cent, 
aie living at the present time 

Of the lemauung fifty patients, who hose been followed up to the 
present time, or the time of their death, thnty-seren weie men and thnteen 
were women. This is a ratio of slightly less than three to one The youngest 
patient was a woman 35 years old, and the oldest was a woman. 68 reals 
of age The arerage age of the entne group was 51 years, and the majority 
of patients were in the sixth decade The shoitest duration of symptoms 
befoie the operation was three months and the longest was fifteen yeais, 
giving an arerage of three and one-half yeais There is a sharp difference, 
bowerer, m the duration of symptoms of the patients who are still living 
and in those who hare died The living patients areiaged symptoms foi 
two and three-quarter years while the patients who hare died areiaged 
symptoms for four and one-half years befoie opeiation 

In thirty-seven patients, angma occuned as the fust symptom, and 
eoronarr occlusion was the first svmptom m thirteen Thiee of the patients 
had congestir e failure, and ser en had hypeitensir e disease 

The shortest length of life aftei the operation was two months and the 
longest is now orer fourteen reais, ruth an ayeiage of fire veais plus Horr- 
erer, thirtv-three of the patients are still living so this areiage is suhiect to 
a change as time goes on J 

dcith f tS e S6 ' ente f patieats " h0 " ere followed np to the time of then 

half rrars mTthV tl0n f f Sy “ pt °“ S before °P era ^ ™*s four and one- 
1 tbe aierf >ge life span after operation was five wears Thus 
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the span of life of these patients fiom the fust symptom was nine and one- 
half leais This conipaies 1013 Jaioiabh with the span of life of the 
jim 1 age coionan patient who is not opeiafod upon .Statistics upon tluse 
patients lan with each gioup lepoited, but a\ to aging the gioups gnes a 
life span of foiu to fiee 1 cars fiom the onset of the fiist symptom Faetois 
such as eaidiac enlargement, lijpeitension, mfaiehon, congestive failuie, and 
conduction defects in coionarv disease indicate a much less faioiable piog 
nosis, some of 0111 patients had all of these conditions, and all had some of 
the conditions 

Oui gLOup of patients is small and no definite conclusions should be 
diaivn fiom a small gioup We neieitheless beheie that the span of hte foi 
these patients has been maikedlj 7 incieased bi the opeiation foi two leasons 
Fust, the aieiage length of life foi these patients was nine and one-half 
jcais eompaied to foui and one-half foi the aieiage nonopeiated eoionnn 
patient Second, the laige majont 3 of these opeiated patients weie teimnial 
cases, complete^ incapacitated, having been thiough one 01 moie occlusions 
and aeiy few of them weie good smgical lisks 01 could be piesumed to 
continue life foi 0113 length of time Thei had aluuuty lned foi foni and 
one half 3 eats and weie thus at the end of the aieiage life span foi coionan 
patients, vet they continued to hie aftei the opeiation foi an additional 
aveiage of file 3 - eais 

There aie foui tests which ive use to deteimme the postopeiatne benefits 
Fust, the deciease in the amount of anginal pain Second the mciease m 
the eveicise toleiance Third, the impioied abiht 3 to attend to then daily 
needs Fouith, a 1 etui 11 to then foimei 01 some gainful, occupation Using 
these foui tests as a guide we have dmded the patients into thiee gioups 
The fiist gioup liaiing less than 50 pei cent impioiement we classif 3 r as pooi 
lesults The second gioup hanng fiom 50 to 75 per cent impioiement we 
classify as modeiate lesults The thud gioup hanng moie than 75 pei cent 
linpi 01 ement w e elassifi as hai mg mai ked 1 esults 

Of the fifty patients followed, file 01 ten pei cent haie lecened less 
than 50 pei cent impioiement The lemainnig foiti-fiie patients, 01 90 per 
cent of the gioup, haie lecened moie than 50 pei cent impioiement Twenti 
of these patients, 01 40 pei cent of the gioup, haie lecened moie than 75 
pei cent impioiement as measuied bi the lout tests and aie classed as 
maikedli mipioved 

The postopeiatne electiocaidiognphic changes aie usmlh confined to 
the immediate postopeiatne penod ot seienl weeks' = The changes aie 
those ch.uactenstic of acute peiicaidial ieaetion and consist of an delation 
of the F^-T segment with a downwaid concaiiti of the < '>-T segment The 
changes leieit to the pieopeintne pattem aftei seieral weeks None of the 
patients 111 this senes had a noimal electiocaidiogiam before the opeiation, 
noi did the electiocardiogiam return to noimal attei the operation The 
electtocaidiogiaphic lecoien does not appeal to be as impoitnnt a factoi 
111 the piognosis as does the clinical iccoien 11 
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Objective evidence of the mediastuutis is obtained bv means of semi 
v-rai films The cliai act eristic changes aie a widening and mci eased densi 
ot the mediastmal shadow together with some increased maikmgs in both 
loner lobes of the lungs These changes reieit to normal m about two 01 

thi ee v, eeks 

CONCLESIONS 


Poi a gioup of patients ivho weie medical failmes, this opeiation has 
produced most satisfactoiw results It should he emphasized that almost all 
of the patients were teimmal caidiac cases and moie or less completelv 
uicapaeitated. Few of them were satisfaetorv as siugical lisks As a lesnlt. 
of the operation we were able to rehabilitate these patients so that 90 per 
cent of them were impioved more than oO pei cent, and 40 per cent are moie 
than 75 per cent improi ed 

In addition to then physical impioiement the patients nho latei on 
died, lived an average length of life aftei the operation of five vears giving 
them an aveiage life span ot nine and one-half veal's from the onset of the 
first svmptoms We do not belieie that these patients uould hare suivned 
this length of time -without the operation. 


I am grateful to Dr Hilton J Raisbeck Department of Cardiologv of the New York 
Medical College for bis generous cooperation and for the selection and medical manage 
ment of most of these patients before during and after the operation 
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bo feasible to perform this procedure in a much simpler manner In other words, since the 
object of the operation is to aspirate pericardial fluid and introduce a talc powder, could 
this not be done through a large bore aspirating needle, using a powder insufflator or some 
other mechanism 

DR THOMPSON (Closing) —I would like to thank Dr Stephens and Dr Seley 
Theso patients have had subsequent coronary attacks and subsequent closures, following 
cardiopexy They have not suffered too severely from those occlusions They have died 
from a variety of causes We have never, in am of the ten necropsies wluch we were able 
to get, found any fresh infarctions We suppose that two of the patients who apparently 
died from fibrillation, would probably have had infarctions if they had survived the 
attack, but there was no evidence of acute infarction at the time of necropsy 

About simplification of the operation I would like to say that in the animal laboratory 
we found it impossible to produce the same results if we tned to dilute the powder with 
any type of vehicle Me tned yanous salines and other earners, and we found that the 
tendency is for the powder to wash down m the dependent part of the pencardial sac, 
and when this occurs we get incomplete pencardial adhesions and a very limited area of 
granulomatous tissue formation We like to have the adhesions and granulomatous tissue 
completely surround the heart It is very difficult to insert a trocar in the pencardial 
sac, it is sometimes difficult even to pick up the pencardial sac with liemostats, because 
it is stretched very tightly over the heart like the head of a drum I think the danger 
of trying to simplify this further would outweigh the actual simplicity of the operation 
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T tYPOTHERMIA mar be defined as a phvsieal state in which the bodv 
H temperatui e is below the normal range Artificial hypothermia, as it 
will be discussed here, refers to the selective lowering of the temperatui e v 
phvsieal means For the purposes of caidiac suigery we mav considei that 
the proper state is achieved below 90° F (32 2° C ), prefeiablv between 74 
and 80° F (23 3° C and 26 6° C) Tempeiafuies appreciably below 70° F 
(211° C ) while used experimental^, tend to depress the vigor of cardiac con¬ 
tractions and function to such a low level that the damaged human mvo- 
eardium associated with senous anatomic caidiac defects probably could not 
accept the oideal and subsequeutlv recovei full function 

The value of low bodv tempeiatnre m cardiac surgery is twofold 1 At 
low temperatures the tissue demand foi oxvgen is sigmfieantlv depiessed 
This vanes almost diieetlv with the degree of cooling The circulation, there¬ 
fore, mav be gieath slowed or even completelv interrupted for a relativeh* long 
period of time without evidence of damage to biam, kidnevs, or other viscera 
2 Mvocardial actmtv is depressed Its demands tor oxvgen are so reduced 
that a blood supph which would lead to ischemia and damage at normal tem¬ 
peratures is well tolerated. It is probable that for each individual theie is a 
entical temperatuie level below which function may he depiessed to an lr- 
rei ersible degree It is evident that the infantile heart is much better able to 
tolerate i erv low temperatures and to recover from them than is the adult 
heart 

The idea of possible clinical application of hypothermia is not new There 
is a large bodv of medical literature covering the experimental and clinical 
nse ot hypothermia The work of Fay 1 and Talbot 2 in the clinical field is 
fundamental McQiuston 3 and Potts 1 have alieady reported its use m clinical 
cardiac surgerv 

In the laboratory the possibilities of hvpotheimia ha\e been rather fully 
explored 5 0 Follow mg the lead of Bigelow and his associates ," s we, too, haie 
undertaken extensile miestigations in the field of experimental cardiac sur- 
gen 1( 11 it was found possible to lower the body temperature of dogs to 
such a degree that the venae caiae could he clamped and the right heart 
fw piolonged penods with the surnral of the animals and with no 

■Mi'l <hc°C n C Pedhtrlcs Hlmwum Medical College and Hospital 
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subsequent evidence of oigan damage (Fig 1) Opening of the left side of 
the heait on the othei hand, i\as fiequentli attended hi the development of 
coionaiy, ceiebial, 01 svstemic aitenal an embolism It was lealwed that this 
usk was mheient in the application of open surgical techniques to the left 
side of the heait and not leallr to the hvpotheinua itself Attempts to use the 
so called “mechanical heait” to peimit open smgerv of the left atmun 01 
left i entncle are sinulailv attended bv a high incidence of artenal an em- 
bohsm 



Fig 1 —V Ide opening of right atrial chamber after Intraperlcardlal tourniquet com 
presslon of both tenae catae for intracardiac surgery under direct vision This la feasible 
under hypothermia 

The use of aiteual tiansfusions to maintain a high piessure in the aortic 
aich uas found to i educe the incidence of such an embolism significanth, np 
paientlr bv keeping the aoitic valves closed v\bile the left tentncle uas open 
to the an (Fig 2) In this connection it is impoitant to point out that citrated 
blood so used appeals to be quite toxic to the heait inpidh piodiicing ven- 
tmulni filnillation Red cells suspended m Gelatin Riugei solution nppcm 
to ha\e no sucli deletenous effect 1 " It mnv be iound desirable in the futuie 
to use onh such uontoxic suspensions of led cells m routine nrtennl trans- 
iusions Piolnbh some unexplained deaths occuning in the clinical use of 
u tetnl tnnsfusion mnv be atfnbuted to the duect eiitnnce of ciliated blood 
into the «oioiinn aitmes 

It iIso ijipous tint the use of niteiml ti insftisions significanth piolongs 
the pc nod at am gn en both fempciatiuc dining wlncli the uienlation lint 

•Modified fluid pclntln "No s norouslj puppffed free Dr Tourtolotte of the Knox 
Gelatin Compm> Camden N J 
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, t a nff in- nerfusmg the In am, the coionanes and othei 
be eomplelek '’.“'"I”’ .j, , , t ,f e he nuimtes has Well co.isideiMl Hie 

p„, s o£ the elicit ea » w oc m llogs 70" F (24 4" O 

re«*sTp“ie*r«fe mil, a uipid a.teua. U«l«- 

^Te hr e attempted to tm.sUte these e iP e.i,»e..tal otee. a aliens m te.ms 
„f hJLai'wmgs Otn 6,ait piohlem aas the selection of stntahle indnndnn 

for surgery under hypothermia 



Fig 2—Direct Intrft aortic transfusion ol red blood cells suspended in Gelatln-RInger 
solution This perfusion of the coronaries and cerebral \ ess els permits prolongation of the 
time of circulatory interruption at any temperature let el Vlso the fluid pressure closes the 
aortic \al\e lessening the risk of air embolism trhen the left ventricle Is opened- 

At the present time theie exist many techniques of closed or digital mtia- 
cardmc surgerv, 1321 nInch are satisfactorv foi the moment Honeier, there 
is a strong feeling that seveial of the operations could be considerably 1 m- 
proied upon if tlier could be pei formed by an open technique under direct 
msiou Foi instance catheterization studies some time after operative relief 
of the obstruction m isolated pulmonic stenosis (either valvular or mfun- 
dibulai) In the Block techiuque lieailv ahvajs show a residual piessme dif¬ 
ferential between the right ventricle and the pulmonary arterv 'While great 
cluneal impiovement has usuallv been obtamed bv this procedure, it is 
olmous that the obstruction has been mcoinpletelv lettered Undoubtedlv, 
a moi e complete relief could he obtained bv an open techiuque 

Such an open techiuque might he feasible bs the use of a “heart-lung 1 
ippiritus but could be equalh well accomplished by the simpler method of 
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hypothennin Since the “hemt-1 ling” it, not iet sufficient]}' peifected foi 
clinical use, it Mould seem logical to use hipothcimia foi this puipose 

^liile hjpotheimia does peinnt the peifoimnncc of such pioeeduies, in 
its piesent stage of impeifection, many of the oldei techniques me still prefei- 
ahle As the impel fections of hypotheinua and methods of managing it aie 
piogressivelj lemedied, theie will piobably he a giactual switch-oiei to the 
neu techniques of opeiation undei diiect vision In this eailiest phase of the 
del elopment of hriiotheimia ue can justifiably apply it only to piohlems foi 
uhich theie is no othei ansuei 01 as an adjunct to oithodo\ suigical tech 
niques 

While ue eaily lealized the dangei of opening the right atnum in pa¬ 
tients uith a huge inteiatiial communication, ive u r eie ongnially of the opin 
ion that the lery piinutive low defect of the inteiatiial septum, known as 
persistent ostium piimum, could he collected only bj r an open technique We 
nou lealize that a slight modification of the technique of atrio-septo pexy 10 
oiigmally descubed foi the suigical elosme of defects of the septum secundum 
(effeetne in tlmteen of fifteen such patients opeiated on by us to date) is 
emmenth satisfaeton r for the complete obliteration of the peisistent oshum 
pi imum 

The fiist patient (H D ) chosen for the open technique had a Aery laige 
peismtent ostium pnmum The light atnum uas widely opened on Aug 29, 
1952, and the defect uas closed by dneet sutunng Howeiei, an embobsm 
to the coionanes caused the onset of rentriculai fibiillation which pioved 
lrrereisible 

Since that time hypothermia has been emploi ed m tweh e additional cases 
of serious heait disease, an open technique was emplojed in thiee, uhile a 
closed technique uas used in the others Actually, three classified as closed 
uere patients with tiansposition of the gieat aitenes uhich ueie tieated In 
division betueen clamps and cioss anastomosis (Fig 3, A, B, C, and D) 

The lesults in om entue senes aie summarized m Tables I, II, and III 
It lvill be evident that the ovei-all suigical moitahtv has been piohibitne 
(69 2 pei cent) The possible extenuating factois aie the seientj of the 
lesions (fiie congenital tianspositions) and the condition of the patients so 
operated Among the sum lying patients it u as felt that B L and S G weie 
so ill that they could not have sunned oithodox suigery (Bioek infundibu 
lectomi) except with the help of hvpotheimia M A F certamh could not 
hai e had hei inteii entnculai septal defect collected except In open sin gen 
undei hypothermia J S piobablv would haie done equalli well with a 
standaid atno septo pexi peifoimed at noimal body temperntnie feel 

that K C one of the patients tieated In dmsion and lennastomosis of the 
tiansposed aoita and pulmonary aiten iindoubtcdli would lune n ec ant 
done well had he not developed a taidiac anest dining a postopeiatne non 
choscopi foi retained secietions (thnti horn's latei) 

Houeiet the opeiatne death of two similnih tieated patients until tians 
position included m this series has coni meed ns that this paiticulm suigical 
nppionch is basicalh unsound since the coionnrv artenes neaili aluajs niise 
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Case 5 S G, a 12 month old white female infant, had a history of cyrui 03 i 3 from 
birth Tachycardia had always been noted She tired easili and more recenth had 
become quite dvspneic A diagnosis of the tetralogc of Fallot was made on clinical 
and roentgen findings as the infant’s condition nns thought to be too critical for cardiac 
catheterization On Oct 3, 1952, under hypothermia at S0° F (26 6° C ), resection of the 
infundibular stenosis was carried out na closed technique The result of the operation was 
exceedingly gratifying It was thought that due to her extremeh critical (practical]! 
terminal) condition, hypothermia might nell ha\e made possible her sunnal 

Case 6—M. F , a 15 year old uhite girl, was admitted mth a history of a heart murmur 
since birth but no signs nor s\mptoms of congestive failure Cardiac catheterization re 
sealed an interventricular defect On March 13, 1053, under hypothermia at 70° F 
(24 4° C ), the defect was sutured bi an open technique utilizing an incision in the right 
lentncle The patient dec eloped lentncular fibrillation as the lentncular incision was 
being closed, but was restored to a normal rhythm h\ massage alone Con\ alescence has 
been satisfactori to date At surgery it was felt that the defect had been completeh 
closed 

Case 7—B L was a 2% i ear old Negro girl with a histon of cianosis and cardiac 
murmur since birth On admission she was markedh cianotic, dispneic, and demonstrated 
easi fatigabilit! Cardiac catheterization and angiographi substantiated a diagnosis of 
transposition of the great vessels The possibiliti of transposition of the aorta and levo 
position of the pulmonary arten was considered On No\ 12, 1052, under hypothermia 
at 72° F (22 2° C ), surgeri was earned out It was found that the pntient had trans 
position of the aorta, high ventricular septal defect mth leioposition of the pulmonari 
nrten , and congenital fusion of the pulmonic cusps I sing the closed technique, pul 
nionnn valvulotomy was carried out Her postoperntn e course has been leri satisfacton 

C\se 8—K C, a 7 month old Negro boy, had a history of cvnnosis since birth A di 
agaosis of pulmonary stenosis and patent foramen oiale was made on incomplete cnrdinc 
catheterization On Nov 10, 1952, under hipothcrmia at 71° F (216° C ), it was found 
that transposition of the great \esscls existed A switch oi er anastomosis was done 
the circulation being occluded for twentc two minutes Ventricular fibrillation occurred 
once, but n normal rhythm was restored The patient uns awake and crying three hours 
postoperntn eh He developed cardiac arrest tlnrti hours postoperativeh during a 
routine bronchoscopy for retained secretions It was felt that he would ha\e continued to 
do well if this accident had not occurred The coronary arteries arose from the right len 
tricular c essel A large \entriculnr septal defect existed 

Case 9—G N, a 3 U month old white boy, had had recurrent bouts of cynnosis and 
dispnea since birth Cardiac catheterization was attempted but discontinued because of 
the pntient’s poor condition On clinical and roentgen examination, he was thought to 
hnio transposition of the great lessels On March 6, 1953 a switch o\er anastomosis 
was done under hypothermia at 72° F (22 2° C) Tho circulation nns occluded for a 
total of twent! minutes The heart action was extreme!! poor In the time the 'ccom 
anastomosis was completed Heart action continued for two hours with the assistance o 
an electrical pacemaker At post mortem examination the coroner! arteries were 
to arise from the right ventricular ie«sel There were a 07 cm hi„ i eptn co co 
a patent ductus arteriosus The foramen oiale was closed 

Cvse 10—C It was an 11 da! old white girl who had been cvanot.c and dvspne.c since 
birth It thought that the patient probabh had transposition n ec - , , 

under hvpotbermin at 72° F (22 2° C) transposition of the great xessels was fount j 
switch oxer nnnstomo«,s was done the circulation being occluded for a total of twcnti 
three minutes Heart action betaine poor and finalh ceased Mu ooroaari arten, s ros, 
from the right wntriculnr !<s~el 

C\sr 11—1 K was a 10 mouth old white boi who hnd had a diagnosis of trails 
position of the groat \cfmK nm<lc on cardiac catheterization prior to nr minion 
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The blanket with cncnlating coils de\eloped by Faj 1 is b> fai the most 
sutisfactoiy cooling mechanism (Fig 7) * By means of a compiessoi, 01 e\cn 
an oidiiui} pump, cool liquid is cnculated thiough the coils at any desucd 
late foi lapidoi slow cooling (Fig 8) 

The blanket is placed on the opeiatmg table and is closed about the pa¬ 
tient wuth a zippei When the desired tempeiature is leached, the blanket is 
opened but it is left in place undei the patient while the opeiation is earned 
out (Figs 9 A and 91?) 



Fig 4—Induction of hypothermia b\ Immersion In cold natcr 

Fig 6—Induction of hypothermia b> packing- the ^from any raise. "'it l» 

this method Is \erv efTecthe It i a useful in treating rmtlents particularly If 

especially beneficial In the postoperatl% e management of cyano P 

they are running a fe\er _ ._p. rn i,,„ 

of thf fxtrem^co.dnU o? ^"fieri of fro's.b.ti or gangrene of the 

extremities 


After the defmitne surgen is completed the cold fluid is leplaeed In warm 
water and the patient is rewarmed to a level wheie respiration is spontaneous 
and adequate This is usuallj at about 84° F (28 8 G) ^e aiec osen 

•Obtainable from the Thermo Rite rroducts Corporation 1US Afaln St Buffalo N A 
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FIr 7 


—Rubber W»"ket qt ^th paternal ^aucmg'h'potbermia' 11 



Fig 


8—Compressor to pro\lde 


circulation of either cool or warm 
fluids through the blanket. 


(for rapid rewarming) 
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to permit spontaneous (slow) ic\\aiming to take place aboie tins le\el It 
is usually complete m about twehe boms, but full consciousness maj letum 
at any time 



Tempciatmes a.c taken xectallj (ox lagmalli) either bj a “ercuiy 
tbeimometei, 01 piefeiablj by a thei mocouple A continuous g 

thermocouple is \ cn helpful nn ,nl» 

Anesthesia is essential xix inducing In pothcx mia both to icnde. it painless 

and to reduce the tendency to slmenng which letaids the cooling 
Tluopental sodium and ptocaine arc adnumstere m laien u 
techmque icpoited bj Keown and his associates- An cn otiaciea u ie 
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inserted and connected to a closed anesthesia system A dnect writing elec- 
tiocaidiogiaph is used to detect the electrical war es associated nith shivering 
Then appearance is an indication for the use of additional Pentothal Sodium 
No attempt is made to produce a deep lei el of anesthesra Frequently slig 
moiements of the extremities occur eyen duimg the definitive portion of the 


surgery 

The anesthesiologist takes orer respnation as soon as spontaneous et- 
foits cease or become meffeetne, usually between 80° and 85° F This is 
rhythmically maintained bv manual compiession of the bieathmg bag ex¬ 
cept when the circulation is actually mteiiupted At that point pulmonary 
inflation is useless and the movements of the respiratory organs may hampei 
the surgeon As soon as the circulation is lesumed the anesthesiologist again pro¬ 
duces intermittent rhythmic lung inflation, continuing until spontaneous 
lespnation returns and becomes adequate 

Constant observation of the electrocardiographic recoid is essential since 
r entnculai asystole oi fibnllation may occur at any time duimg the cooling 
process 

Adequate hypothermia may he established in infants within an houi 
Older children take longer, and adults may take four houis or moie If the 
falling tempeiatuie stays at a given lei el foi an hom or moie, cracked ice 
may he poured into the blanket dneetly next to the patient’s skin This is 
apparently harmless and is quite effective m mci easing the rate of cooling 


SURG1C1L TECHNIQUE 

Suigeiy under hypothermia is very similar to that at normal body tem- 
peratuies once the surgeon becomes accustomed to tbe cold feel of the tissues 
Cold saline solution and cold i\ et sponges may cause a sense of strangeness to 
the membeis of the opeiatmg team 

Incisional bleeding is less profuse than at normal temperatures, but is 
at least as peisistent Ligation oi electrocoagulation of bleeding points is just 
as essential foi good hemostasis 

The heart feels wannei than the other tissues It beats stiongly although 
moi e slov lv than usual 

Ventiicular fibrillation may supervene at any time, seeming to occur more 
readily than at noimal temperatuies Standstill is by no means rare Since 
the time factois requned foi re-estabbshmeiit of the cneulation are by no 
means as critical as at noimal temperatures, either manual cardiac massage or 
defibullatoi-y measuies may be temporarily postponed oi may be applied very 
delibei atelv 


Electric eounteishock is much more effective m producing defibrillation 
duung hvpotheimia than at noimal temperatures It may theiefore eren be 
considered adwsable to peinnt the heart to fibnllate thioughout the definitive 
poitmns of the smgerv In the experimental laboiatory w e have sometimes 
deliberately induced standstill yvith .acetylcholine or y entncular fibrillation by 

nomZ U ° n m ° rdei t0 enSUre 3 qUICt hean dUnng the definitive ma- 
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It is eonsicleied good pi notice in human surgen to mteirupt the cii- 
culntion £01 as shoit a period of time ns possible mtliei than to utilize the 
maximum possible nt the pniticulni lei el of hipotheimw Oni longest penod 
of complete cneulnton mteuuption infh icemen when using nil open tech 
mque was si\ and one-half minutes (M A F) Oui longest complete cn- 
culaton mteuuption ivith the closed technique was taventy-tAvo minutes 
(K C ) While the patient did not finally reeoiei (cardiac standstill dmmg 
postopeiatn e bionchoscopi) tlieie nas no evidence of eeiebinl damage tlnrtv 
houis after surgeiv 



Fie 10—Ha»e (nml pnthunss) of production of nlr embolism to the systemic arteries 
after opening the left side of the heart or after aide opening of n right cardiac chamber In 
the presence of n large septal defect At the present time this great risk rvould seem to 
Interdict the closure of atrial septal defects bj an open technique 

It is now oui piactice loutmeh to admiuistei a Gelatin-Ringer suspension 
of led cells dnecth into the aoita bj wai of a polythene tube throughout the 
period of cndilation mteuuption (Fig 2) We feel that this general nrtenal 
peifusion gieatly lengthens the time of toleiable cncnlatoiy mteriuption and 
keeps the patient m much bettei condition dining the actual surgeiv 

The usual thoiaeic operatn e incisions aie the ones employed Tnnsec- 
tion of the sternum and opening of both pleiuae m the fourth interspace pro 
Aide an ideal appionch to the light side of the heart and the great blood 
a essels 

INDICATIONS FOR H A POTHER All V 

As a lesult of tins small but nitensneh obsened senes of eases we liaAC 
come to ceitam conclusions legaidmg the piesent indications foi and eontia- 
mdications to the use of Jia pofhei min in enrdme singerv "V\ e uell realize 
that these considerations must ch uige with piogressne improiements which 
are to be expected as familial xtx a\ ith this method increases 
At present w e think hA-pothernna is indicated 
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1 In infants 

A As an adjunct to orthodox surgen in seieielv cunotic infants 
Probablv the optimum lauge of tempeiatme m this tvpe of case 


Fig 11 




ent! cvanotlc 
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would be 74° to 79° F (23 3° to 26 1° C ) McQuiston 3 and Potts 4 
have aheady leported this use of hypotheimia although not at such 
low levels 

B As a means of peimitting dueet surgical piocednies upon the gieat 
blood vessels which involve interrupting the cnculation to vital 
centeis for prolonged penods of time The optimum temperatuie 
lange would piobably be 70° to 76° F (211° to 24 4° C ) 

C As a means of performing open mtracardiac suigery within the 
chambers of the right heart under direct vision Intra-arterial 
tiansfusion and opeiatmg under a level of Ringer solution may 
significantly aid the recovery 

2 Childien The same indications just mentioned, however, they are 
less suitable subjects 



A. B 


Fig 14 — A. T>plcal high interventricular septal defect approached through a right 
ventricular incision as in M A- F B Direct suturing of the defect- Use of a free patch of 
pericardium to reinforce the suture line Is desirable 

3 Adults The same indications, but even less suitable Body tempera 
ture should not be bi ought below r 79° F (26 1° C ) 

CO.TRAIM3ICATIONS TO HYPOTHERMIA FOR CARDIAC SURGER1 

1 Seveie myocardial damage 

2 Acquiied heart disease 

3 Left-sided lesions which lequirc an open suigical technique 

4 Atnal septal defects, since safe and effective closed techniques (atno- 
septo-pe\j, and polythene bridging by use of a well) now e\ist Opening the 
right atrium m the piesence of an atnal septal defect is tantamount to open¬ 
ing the left atrium with its inherent risk of penpheral artenal air embolism 
(Fig 10) 

SUMM \R1 

1 Bi the use of hypotheimia we can safely inteimpt the entile cncula- 
tion foi a penod of time long enough to open the chambeis of the nght side 
of the heait and to perfoim direct intracardiac surgery 



Fig l-i —C Application of the pericardial patch. D Suturing of the defect. 



Fig 14F—Defect closed 


2 The piesent nsh ot aitenal air embolism presently interdicts opening 
the left side of the heait and precludes safe use of an open technique for le- 
pair of large septal defects 




90 


THE JOURX YL OF THORACIC SURGERV 


Unfortunately, at the piesent stage of developments v\e can only eategon- 
callj establish the value of hyyotheimia as a valuable adjunct m the treat 
ment of v ery cj anotic individuals vv ith congenital heait disease 

"We hope and believe that the case of M A F points the way to the gen- 
eial application of hypotheimia and direct siituiing to small interventricular 
septal defects hi the open technique (Fig 11) 

A logical extension of the consideiation of these tv\o piobable uses would 
suggest the future simultaneous collection of both the pulmonic obstiuction 
and the high intei v entnculai septal defect (with an oiemding aorta) in se¬ 
lected cases of tetialogy of Fallot It is only by such a combined piogi am that 
i\e can hope to lestoie the defective henits of these unfoitunate individuals 
to an essentially noimal state (Figs 12 to 14) 

CONCLUSIONS 

1 Hvpotheimia is presently of little value in acquned caidiac lesions and 
m lesions of the left side of the heait 

2 Hypotheimia is dangerous in adults since the myocaidium may become 
fatallj depiessed 

3 Hypotheimia and an open technique are dangeious in treating large 
septal defects because of the likelihood of an embolism 

4 Hvpotheimia is essentially useful in small childien with congenital 
heait disease ini olving the light side 

5 Hypotheimia gieatly enhances the chance of recovery as an adjunct 
in the oithodox suigical tieatment of very cyanotic children 

G Hypotheimia peinuts total mteimption of the cndilation for relatively 
long periods with complete lecoieiv 

7 Hvpotheimia and open suigeiw aie piobably essential for the correc 
tion of ventnculai septal defects 

8 Combining the success m the tieatment of cyanotic lesions and that of 
intei v entnculai septal defects one is led to the idea and hope of complete 
collection of the essential lesions existing m cases of tetralogy of Fallot 

9 Piogiessive impiov ements in technique and mci eased famikarity with 
hypotheimia may eventually lead to its extensive use in peimitting open intra 
caidiac sin gen foi mam conditions now treated bj closed techniques at 
normal tempeiatuies 
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DISCUSSION 

DR E J LEWIS, Minneapolis —I wish to thank the Association for the privilege of 
discussing Dr Bail’s excellent presentation At the TJnuersitv of Minnesota much of 
our experience with hypothermia, I am gratified to find, has been somewhat similar to 
Dr Bailey's Me too have planned to use hvpothcrmia both experimental]) and in human 
beings targeti to treat defects m which an open procedure would seem to be the essential 
or, at least, the most desirable method Hence, we have been concerned primnnlj with 
auricular and ventricular septal defects 

In experimental animals, after some oxpenenee was gained, it has been relatively 
casi to make and, at a later operation, close large auricular septal defects We have 
used a simple closure technique with a continuous silk stitch and no grafts Coronarj 
air embolism is avoided bi outflow occlusion of the heart, plus rapid filling of the left 
chambers of the heart with saline solution at the tune of Tight atrial closwre The problem 
of ventnculnr septal defects has, in our hands, been considerably more complicated With 
hvpothcrmia it is possible to produce ventricular septal defects experimentally and close 
them, especially if the septal defects are made in the lower part of the ventricular sep 
turn However, the high ventricular septal defects, one of which has been so brilliantly 
dealt with bv Dr Bailev, are, as most of us know, mnch more different to approach, for 
, . are , uUcn ln tho tricuspid valve and intimately associated with the aortic and 
mitral valves as well Hvpothcrmia, however, docs provide a method for producing such 
defects ,n dogs, a procedure that I feel is essential before we can take th next of 

advocatmg its usage in human beings Z 01 

Whether hvpothermia does establish itself ultimately as the best method /lnn1 
with some of these intracard,ac defects or not, it is, I think ,t t !l , ° f 
adequate wav of producing and clos.ng a large numb„ of r XTdVT * ^ 

»—"*"1 * >“!"« W , M 
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to cool animals winch have an arteriovenous fistula has been advocated by Boerema, the 
blood is pumped from the dog’s artery out through refrigerated coils and back into its 
vein It is possible with very little danger to reduce the dog’s bodj temperature to 25° C 
within thirtv minutes and proceed with an mtracardiac operation Following this the 
dog can be rewanned rapidly in hot water or by immersing these coils in hot water, and 
the whole technique m the experimental laboratory can be completed in a relatively «hort 
time 

To date we have used hypothermia in the treatment of three patients with simple 
atnal septal defects There was one death, a 46 year old woman in congestive heart fail 
ure who, interestingly enough, developed an idioventricular rhythm with complete sino 
atnal heart block dunng hvpothermia She did not recover from this conduction defect 
and despite the fact that the immediate clinical condition was excellent, the patient died 
suddenly and unexpectedly on the third postoperative dav 

DB SAMUEL KAPLAH, Cincinnati —Earlier this afternoon Dr Helmsworth men 
tioned our experimental observations with hypothermia during complete by pass of the 
heart It is well known that the young of most species tolerate a lower body temperature 
better than the fully grown adult of the same species Therefore we extended our studies 
to hypothermia in newborn puppies and were able to reduce the rectal temperatures to 
59° F or 15° C by placing the puppies in ice water At this temperature the heart rate 
w as reduced and we were able to confirm that there was marked reduction in the cardiac 
output With this experimental background it appeared reasonable to use hvpothermia to 
reduce or abolish hypoxia during the diagnostic study and surgical treatment of con 
genital cardiov ascular anomalies in infants and children It is stressed that this aid was 
only in desperately ill infants in whom hj poxia was evident 

To date, twenty two patients between the ages of 18 days and 4 rears hnv e been 
subjected to hypothermia by surrounding the patient with polvethyleno bags containing 
cracked ice In the majority of patients the rectal temperature was reduced to 75° F 
or 24° C It took about twenty to thirty minutes to reduce the rectal temperature from 
the normal to 75° F where it was maintained during the diagnostic study or operative pro 
cedure The patients were rewanned by placing them in a tub of water at 104° F or by 
surrounding them with hot water bottles Dunng the hypothermic state the pulse and 
respirator! rates fell with the temperature It is difficult to estimate the optimum tern 
perature for surgical procedures in these desperatelj ill infants The best guide has been 
the heart rate When it reaches about SO to 100 per minute, we believe the optimal 
temperature has been achieved. Further lowering of the rectal temperature may be as 
sociated with arrhythmias, especially heart block, which is preceded In prolongation of 
electrical si stole The placing of ice close to the skin has not produced any irreversible 
skin changes 

It has been said that hypothermia may be a narcotic agent in itself, although it is true 
that the amount of anesthetic agent required dunng the cooled state is small, we have 
repeated!} noted that the infants will cry and move at a temperature of 75° F W’e have 
concluded that in infants and young children it is possible to reduce the bodv tempera 
turn to levels described without any harmful effects directly attributable to the 
hypothermic state The object of hvpothermia was to improve the phisiologic state of 
the cardiovascular svstem because of reduction of general metabolism 

DR WILLIAM H. MULLER, Los Angeles—I certainly enjoved Dr Bailej's ren 
interesting presentation At the UCLA Medical Center wc also have been interestei n 
producing hi pothermm in certain patients with congenital heart disease who are uni er 
going cardioi oscular operation Our interest arose because we had two untow or ex 
penences during which irreversible central nervous svstem damage occurred and t e 
patients died after the procedure 

Following the work of AIcQuiston and Potts, Bigelow, and others, we decided to try 
to lower the temperature slightlv, or at least not allow it to ri c e during the proce ure 
Since there appeared to be certain advantages to nctunllv reducing the temperature, we 
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doing this, the balance of the air in the ventnclo should be remor cd b) aspiration, other 
wise there mil be repetition of the coronary embolism Resuscitation may be compli 
catcd In ventricular fibrillation, but the application of the electrical defibrillator will 
restore normal rhvthin Presumably am air which has gone to the cerebral vessels would 
be forced out into the venous s\ stem also 

UR AURIAK LAJIBERT, Jr., New York—I am impressed mth this work and I 
"ould like to ask one or two questions, possibly because it is not quite clear to me what pro 
cedure Dr Bade) Ins used I should like to ask—and this ma) be redundant in that he may 
have answered it—whether he has been able to interrupt the arterial circulation to the head 
without getting permanent changes as a result of this interruption? Second, at what time 
interval will permanent changes in the brain develop after interrupting the return flow of 
blood from the head under conditions of hypothermia? 

UR BAILEY (Closing) —I had no idea there Has so much cooling going on I be 
lieve that Ur Lems and Ur Varco were the first to successfully close an atrial septal defect 
by an open technique under hypothermia It is qmte easy, of course, to make and close inter 
atrial defects m dogs Usually air embolism is not a problem m experimentally created 
defects, and that is wlint probably misled us m human beings Hon ever, it is different -when 
you have one of these huge low defects such as a persistent ostium pnmum At least our first 
patient did not do well by this open technique 

I do not know whether I brought out that adult patients do not do very well Those 
mth acquired heart disease such as aortic insufficiency and mitral insufficiency, and one adult 
with an auricular septal defect of this type, who was not operated on b) an open technique 
but really by an extension of ntno septo pexy, all showed serious difficult) before the defin 
ltive surgery was even begun One had ventricular fibrillation before that stage, and put us 
to tho problem of trying to resuscitate the heart even while trying to correct the definitive 
defect We are quite sure that adults with heart disease of an organic type, particu 
lnrlv of an acquired type, do not tolerate hypothermia very w ell 

CAbE REPORT 

Actually, it wns amazing how easily the defect could be closed in this child with 
tho ventricular septal defect The tricuspid vahe wns available, but it wns not neeessnn 
to include it m the sutures ns the edges of the defect came together very well I flunk these 
high septal defects ordinarily are not associated mth much lack of tissue It is just a separn 
tion of the two edges and they can be sutured rather easily 

Ur Kaplnn has reported on Ur Helmsworth’s experience He has really operated 
on a lot of people under hypothermia I understand their patients were mninl) children 
and I suppose the) haye nyoided some of the problems we undertook Certninl) these 
desperately ill cyanotic patients do very well mth conventional therapy mth hypothermia Wo 
haye not found an) constant temperature at which heart block develops, sometimes it develops 
at rather higher temperatures than would be expected This is transient unless ) ou nc 
tunlly pick up the atrioy entncular conduction bundle with a suture, which can be done 
deliberately in nnimnls but should be ay oidable in human beings because it is charactcns 
tienll) located caudad to the ostium of the coronnry sinus I believe we should not haye 
too much trouble with heart block 

Ur Muller also has a tremendous senes Agnin I understand that it is largoly com 
posed of small children, mam of them s 0 yerely cyanotic I nm interested in the method 
that both he and Ur Kaplnn are using to cool these individuals, although it had seemed 
to us that the blanket wns just about as good for an infant ns for an adult I am a lit 
tie amnzed that he has not had more trouble with yentnculnr fibrillation, becauso in our 
thirteen enses we had yentnculnr fibrillntion in six. Two of them recovered mth proper 
therapy, but they certainly had it, nnd I would imagine that this would occur in Ur 
Muller’s senes too I do not know whether there was a difference in the tvpc of surger) 
performed Perhaps more of his was extracardinc surgerr All of our operations were 
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mtracardiac except in. the transposition cases I am not clear as to -whether any of lus patients 
were subjected to complete interruption of the circulation, which might be the reason 
for the difference m our experiences 

Certainly the arterial oxygen saturation does nse ruth cooling in these patients, and 
the\ become usibh pink whereas ther have been perhaps almost black before the indue 
tiou of h\ pothermia I am quite certain that the method of Dr I arco and the method 
Dr Muller is u«mg for the transposition of the great arteries, are sound I am convinced 
that one cannot safelj transpose the great arteries with any hope of eventual cure, so 
the onh logical answer is to transpose the reins, since the nght ventricle will probably 
be able to compete forerer with the higher pressures of the aorta 

I am rer> much interested m Dr Lam’s report on the correction of coronarv air 
embolism, because that certamlr is something about which we should learn Actually 
we have tried vigorous massaging of the heart However, even m dogs we have not always 
been able to get the heartbeat back, m the two patients in our senes m whom this occurred 
we certamlr were not able to restore normal contractions They did fibnllate and the fibnlla 
tion rvns persistent 

I am a little confused br Dr Lambert’s questions Can we completely interrupt 
the artenal circulation to the bram without damage to the brain, and for how long? I 
suppose for twentj minutes or for whatever time r ou interrupt the entire circulation I 
imagine he means at hypothermic levels Me have not specifically interrupted the cerebral 
circulation in either animals or human beings, but I would suppose that the interruption 
to the cerebral circulation would be nearly complete within a couple of minutes of clamp 
ing the venae cavae, and would last until the general circulation was restored. Me have 
not investigated specifically- either the yenous drainage of the bram or the arterial 
supplv to the brain, but have been able to use prolonged periods of obstruction of cir¬ 
culation in dogs at very low temperatures (1<5° C ), the maximum being around fortr 
minutes without subsequent bram damage that we could detect I believe that by per 
fusion of the aorta bv the technique described, the penod of vena caval obstruction could 
be significantly increased to perhaps an hour 



TIIE MANAGEMENT OF THE DANGEROUSLY TORN AURICLE 

William K Swann, MD (by inmtation), Thomas L Lomasnm, MD 
(n\ invitation), and Jorgf Rodrigufz Arrovo, MI) (n\ innitation) 

KvowiLLr, Tinn 

T HE UTILIZATION of the left aunculai append,lge ns an avenue of ap 
pioach to the diseased initial valve was hist done In Souttai 1 and latei 
by Bade} 2 and Ilaikcn 3 It has now been wide!} adopted in the tieatment 
of mitial stenosis 

The opeiatne pioccduie has been fnnh well standaidized and is de 
scidied elsewhcic 1 The technique is icintnely simple and ihe pioccdure is 
generally a safe one 

However, theic aie ceitain noinial and pathologic vaimtions in the 
aunele and its appendage which may icndei the pioccduie extiemely ha 7 
ardous The aunculai appendage may he so small that it does not cnsil} pei 
mit introduction of the opciativc fingei aftei amputation 01 wide opening of 
the appendage This will requnc a lowei and moie unsafe application of the 
aunculai clamp to the wall of the aunele itself I 11 the presence of a gieath 
enlatgeel aunele 01 an ecccntne location of the initial onfiee, 01 both, ma 
nipulation bj the opeiatne fingei either with 01 without a cutting instillment 
may cieate exceptional pressuie 01 ioision at the site of the cntiancc into the 
auricle The usually Liable aunculai tissue may become eien 11101 c suigicalh 
unacceptable in the picscncc of adhesive pencaiditis It has been necessnn 
to deeoitieate the aunele in thiee of oui jiatients m whom this (ondition was 
found 

Anj one 01 a combination of these faetois maj lesult in a tern in the 
aunele, and this tear maj leadilj extend below the pmiously applied ]iuise 
stnng 

The opeiatoi nine 01 inuj not lecogmzc when the Icai has oeciincd lie 
maj feel a lelaxation 01 “gn ing-w ai ” of the aunculai wall about the linget , 
theic mav 01 maj not he blood loss about the fingei at this time The opnatoi 
should he pupaied to deal with this tear of the aunculai wall which is often 
simplj handled In a lowei application of the clam]) ns lie withdnws Ihe opeia 
tnc fingei If theic is still leakage of blood below tin leapphed clamp, a 
second clamp nine he applied below the fust one A nesting gioup of clamps 
has been desenbed foi this pui pose In Jlnikcn" It is then a simple matter to 
lemoie the proximal el imps and oieisew the tom aunele There me bon¬ 
der, seecral dangeis 111 the use of tins method which aic nppaicn 1 when one 
considers the anatomic lelations of the aunculai appendage 

llnd at the Thlrt) third Annual Mertlnc of The American Association for Thornrlc, 
Surpcrj Snn Francisco Calif March 27 28 and 30 1052 

PG 
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SURGICAL ANATOMY OF THE AURICULAR APPENDAGES 
The importance of the anatomy of the auuculai appendages has been 
emphasized lor ns rfta - evpeneace ™th live parents mUa- 

cardiac smgerr m iihom a tea, of the a,mole nos piodneed dVe feeltha 
the m.tonal descnphOPs of this auatomv ate not entnel.r adequate foi piesent 
purposes The following additions are based on dissections of twenty-four 

antopsv specimens , 

The auuculai appendages aie the antenoi piolongations of the amides 

They embrace, so to speak, the root of the gieat vessels, the right appendage 
bending mound the aoita and the left around the pulmonary artery They 
are both hollow and their darkei color distinguishes them fiom the auneles 

proper 



Fie 1 —Variation In shape of the auricular appendages. 


There aie four usual shapes 0 (Fig 1) 

(1) Triangular 

(2) S shaped 

(3) Ehomboidal 

(4) Vermicular 

On the left side the first two shapes aie the most fiequently found, the 
last tuo being found onlv occasionally The light side is more constant, being 
almost alvvavs tnangnlai 

The dimensions me variable but, m general i\e can say that the left 
auricular appendage is longer and nanowei than the light, and it presents a 
definite stnctuie at its base which is not found on the right side Its length 
ar ernges 4 5 cm but it may a arv from 2 5 cm to 6 5 cm The width a aries 
from 1 cm to 2 i cm 0 


The right appendage does not piesent anv distinct hue of demarcation 
from the amide It averages approximately 3 5 cm in length, the width 
averages 2 5 cm 


The left auuculai appendage is superimposed ovei the internal portion of 
the coronarv sulcus and the superior portion of the mteiventricular sulcus 
the appendage is separated from a constant vascular triangle bv a Inver of 
fattv tissue This tnauglc is formed on two sides bv the two branches of the 
eft coronarv aiterv— (1) the anterior descending branch and (21 the on 
cumflev branch—which meet the great cardiac vein on the ttmdmde of Z 
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triangle (Tig 2) Some of out dissections mealed tuo tuangles due to a 

trifurcation of the left coionary ai ten (Fig 3) 

The nght appendage eoteis the liiteinal poilion of the light toronan 
sulcus, oieilapping it slighth It is sepaiated fioni the light coionan aiten 
lit fath tissue 



Fip - —A n^culnr triangle In clo^c pro\fmIt> to left nuriculnr appendage 
Fig 3—A arlntlon of the \a*culnr rlangle caused bj a trifurcation of left coronun 
arter\ 



1 fc pKO d vm 

2 V+ntr<u\aT rmjjc t 

3 AvTtCular muidf 

4 fcndocaTt/fvfn 


Fig 4 —Cross section 



> Fo’fr f 

* C rcw^fl# b»xv-*cfi 
7 Gr*oT CordoC Wrn 
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lO AwT‘*U'Ot WOnff 


ro\cnls n iiirt of tbe auricular wall In without eplctrdium and more 
susceptible to tearing or extension of a tear 


SWAXX ET AL. 
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The blood supplv of the appendage is prodded by tiro branches of 
circumflex arterr although sometimes onlv one bianch is present The re 
are tributaries of the great cardiac vein. These vessels 
appendage in its position against the coronarv sulcus since at the P omt 
thev reach the appendage, the epicardium is deflected and this provides t 
basis for dividing the appendage in two portions One of these portions is 
covered bv epicaidium and the other is not The latter area is m direct con¬ 
tact with the fattv covering of the coronarv vessels in the coronary sulcus 


(Fig 4) i -i i 

The right appendage has no direct blood supplv from the large vessels 

This appendage is nourished bv seeondarv divisions of the auricular vessels 

which arise from the right coronarv arterv One of our specimens showed a 

vein of good size emptying in the base of the appendage The right side 

presents the same two portions as the left one covered bv epicardium and the 

other uncovered. 

The cavities of both appendages are a dn ect continuation of the auricular 
cavities but there is a case mentioned bv Blalock'm which the appendicular 
cavitv did not exist 


SURGICAL IMPLICATION'S 


1 The stricture which is constant m the left side makes the passage of 
the finger through this appendage more difficult Therefore a tear is more 
lihelv on the left side than on the nght where there is no such stricture 

2 The tear is usuallv toward the coronarv sulcus because of the direction 
of the pressure of the finger 

3 The portion of the appendage namelv the base which is not covered 
bv epicardium is less i esistant to tear 

4. In cases where the auricular appendages aie too small to permit safe 
passage of the finger an alternate approach must be used 

5 Due to the close relation of the left aunculai appendage to the coro- 
nan arterv and its branches and the great cardiac vein care must he exer¬ 
cised to ai oid suturing these vessels m case of ten of the left auricular ap¬ 
pendage Bailev' has reported a fatalitv when he divided a branch of the 
coronar\ arterv from within the heart while using a giullotuie knif e 

IVe haie had occasion to manage dangerous auricular tears m two of our 


patients in our relatnelv small senes of fortv opeiative cases We believe 
that a dangeroush torn auricle can be repaired and the patient salvaged bv 
attention to certain details First it is imperatne to arrest hemorrhage from 
the auricle without damage to the coronarv vessels This entails a safe ap¬ 
plication of a clamp or a simple occlusion or eompxession of the opening bv 
the hand of the operator Second pi epai atmn is then made to replace massive 
• ood loss should it oecui We liaie used mtia rnitic tiansfnsion under pres¬ 
sure for this purpose A suitable instrument should be on band to champ the 
descending aorta should this be necessam as an additional measure to insure 

^ Pph t0 tte bram Third the auncular tear should he sutured 
thout haste and with good visualization of suture placement 
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CASE REPORT 

Mrs B D, a 39 rear old housewife, was admitted to Saint Marj’s Memorial Hospital, 
Knoxville, Tenn , on July 1, 1952, with a complaint of d}spnea on exertion of three venrs’ 
duration She had become completely disabled for an entire v ear prior to this time There 
was a past historv of rheumatic fever in 1937 

Physical examination revealed the presence of ascites, ankle edema, and auricular 
fibrillation A large pulmonary arterv was observed at fiuoroscopi but there was no en 
largement of the left ventricle or of the left auncle The overall cardiac sizo was not 
appreciably increased The auscultatorv findings were consistent with a diagnosis of 
“pure mitral stenosis ” Intensive medical treatment* resulted in loss of the edema and 
ascites, but attempts at converting the fibrillation were unsuccessful since the patient 
could not tolerate quimdine 


Fig- 5 




Fig 6 Fig 7 

Fig e—T ear In appendage extending to coronnrj sulcus 

Hr G—Torn auricle occluded w 1th two Angers and gentle compression of auricular vail 
ngnln^t the \ontrIcle 

Flfr 7—future of torn appendape to \entrlculnr muscle o\er the coronary eulcus 

Surgical correction of the mitral lesion was undertaken on Aug 20, 1052 Exploration 
of the mitral \al\e through the ti«uinl approach repealed an extremely tight mitral stenosis 
(Tvpe 3) hut without calcification In the course of producing a linger fracture of the 
anterolateral commissure, manipulation of the operative finger produced a tear m the email 


Directed In Doctor Robert J Brim! 
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auricular appendage Tins tear was observed to progress down the side of the appendage 
on to the wall of the auricle with a small amount of blood loss at this time The blood 
lo«s could be prevented bv approximating the thumb against the index finger over 10 are 
of the tear in the wall of the auricle As the operative finger was withdrawn from the 
appendage an effort was made to tent up the auricular wall bv grasping tlie appendage 
beUveen the thumb aud tbe index finger and thus permit a low er application of the e amp 
In spite of this maneuver when the clamp was closed it was observed that the tear in 
the auricle extended below the level of application of tbe clamp (Fig 5) Several reap 
plications of the clamp were necessary to prevent continued bleeding With the lowest 
application of the clamp it was observed that the instrument was m contact with the 
fatty tissue overlv ing the coronarv vessels in the sulcus An attempt was made to oversew 
the appendage distal to the clamp but in doing so this tissue was partialh avulsed, pos 
sibly due to repeated applications of the clamp to the friable auricular tissue 

A maneuver was then deliberately adopted which consisted of insertion of two fingers 
of the left hand bach into the auricle as the clamp was removed The wall of the auncle 
was compressed at the same time against the fingers bv tbe thumb of tbe left hand This 
“two fingers in the dike maneuver” resulted in complete arrest of the hemorrhage (Fig 6) 
This situation was maintained until the blood previouslv lost bad been replaced 


through tho usual venous routes and preparation was made for rapid replacement of blood 
in anticipation of its loss during definitive closure of tbe torn auncle A No 16 needle 
was introduced into the aorta and suitable arrangements made to give tbe blood under 
pressure After a few minutes the patient had completelv recovered from the initial 
blood loss, and it was elected to repair the defect bv turning the aunenlar wall and what 
remained of the auricular appendage downward over the coronarv sulcus and suturing the 
tom auncle to the ventricular muscle (Fig 7) Interrupted mattress sutures of fine silk 
on atraumatic needles were used for this purpose The sutures in the ventricular muscle 
wore placed at right angles to the direction of the fibers to prevent avulsion of muscle 
Because of the low pressure in the auncle, tight sutures or continuous sutures were not 
necessary for tins purpose Care was taken to avoid branches of the coronary* artery 
Active bleeding occurred dunng this maneuver, but perfect visualization was maintained 
throughout bv adequate suction apparatus and the patient's condition was prevented from 
further deterioration bv giving 700 cc of blood under pressure directly into the aorta 
After completion of the auncle to ventncle suture the area was covered with a small 
stnp of Gelfonm sponge and the pericardium was sutured snugly over the repair 

At the termination of the operation the blood pressure was 70/40 but shortly there 
after was above 100 svstolic Thereafter the postoperative course was not particularly 
remarkable and the patient was discharged home on Sept 12, 1952 At tbe present tune 
she is able to do light housework without exertional dyspnea 


SUMM \RV 


Tn a senes of foity initial valve comnnssiuotonnes, two instances of 
hcmorihage fioin a dangeiouslv toin auncle were encounteied One of these 
tases is desenbed in detail together with a method of managing this emei- 
genev 


It is emphasized that the suigeon in his haste to attest lvemorihage flora 
the torn auricle mav possibly create an nieveisible situation by application 
of the clamp atioss the eoionarv vessels The application of clamps without 
period vision is therefore inadvisable 

Wood i oss tan be conti 0 Hed bv occlusion or compiession of the torn 
™” >">"<> '*!« preparations „ c Ln maflo for MpS 

” - “ “Cl ’' PW r » f <»e Me” To, 

u ' n ' a "" 8Cd ' ,afcI ' un<, " dn “ t Dan- 

am ixed, and liastv maneuv ers ai e to be av oided 
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ADDENDUM 

Since preparation of tins manuscript a similar metliod for mnnaging tins surgical 
emergence has lieen described bi C P Bailcv, H E Bolton, and B P Redondo Ramirez. 
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DISCUSSION 

DR ROLLINS HANLON, St Louis—I have enjoved this presentation of Dr Swann 
and his associates and would like to emphasize one point which we hare found important 
in handling the left auricle Everyone realizes that it is inadvisable to appli a clamp 
very low down on the auricle, and this is unlikely to occur except in the face of severe 
bleeding due to n tear On the other hand with a smnll fibrotic auricle, one mav occa 
sionallv make an injudicious application of the clamp even in the absence of bleeding 
Mhen the clamp on the auricle compresses the coronary artery, the result mav be 
ventricular fibrillation It is helpful to have some warning of the onset of this complied 
tion before it is detected bv inspection of the heart Drs T G Mudd and J Inklev of the 
Division of Cardiac Cathetonzntion have pointed out an electrocardiographic sign which 
has been useful to us in the operating room in detecting incipient ventricular fibrillation 
Me employ a continuous oscilloscopic recording of the cardiac action u Inch is periodically 
transferred to a recording electrocardiograph 

(Slide ) This shows the normal activity of the heart before surgen was begun, 
followed bv the defect in the electrocardiogram which indicates impending ventricular 
tuchi cardin or fibrillation, nnmeh, the high takeoff of the S T segment Mhen this change 
is seen, it calls for immediate renpplication of the clamp or a prompt shift in its position 
As «cen in the other parts of tho tracing, this initial change in the electrocardiogram went 
from ventricular tachycardia into ventricular fibrillation 

(Slide ) In this instance, the heart was defibnllnted promptly by simplv changing 
the position of the clamp without the necessity for electrical dcfibnllation In this tracing, 
a regular complex can lit seen following closely after the ventricular fibrillation although 
some evidence of injury persists The tracing had reverted to normal, ns can be seen, at 
the end of the operation 

Bv watching closely for this high takeoff of the S T segment during manipulation of 
the auricle, the surgeon should receive considerable assistance in the avoidance or prompt 
treatment of ventricular fibrillation 

DR SWANN (Closing)—I would like to thank Dr Hnnlon for his discussion The 
manuscript contains an addendum on a similar method of handling auricular tears that 
has been described bv Dr Bailey and his associates s, n cc our nlxtract was submitted 



CYSTIC HYGROMA OF THE NECK ARISING AFTER THORACOPLASTY 

Emil Rothstfjx iLD * ^xd Edward B Gael, M D ** 

Davtox, Ohio 

/CYSTIC hygroma is a benign endothelial-lined mnltilocnlar crstic tumor of 
U Ivmphangitic origin A review 1 of twenty cases of cervical hvgroma Heated 
at Johns Hopkins Hospital from 1936 to 1946 was made bv Hard and his as¬ 
sociates Thev found that 93 per cent of all kvgromas oecui in the neck the 
etiologv is unknown but it is surmised that the cvstic cavities are formed by a 
widening of normal Irmph spaces In the John Hopkins group fifteen of the 
twenty were male patients sixteen were noted before the age of 10 years, and 
sixteen occurred on the left side of the neck. Two of their patients were adults, 
in one the hvgroma stalled at age 26 and the other at age 41 years 

This report deals with the development of cvstic hvgroma m the neck of 
a 39-vear old man, thiee months after a thoracoplasty 


CASE REPORT 


L \\ , a 3° rear old man, had been ill with pulmonary tuberculosis since 1944. An 
anterior right thoracoplasty (three nbs) was done Feb 14, 1949, an anterior Monaldi 
drainage on March S, 1949, and a posterior thoracoplasty (four nbs) on March 16, 1949 
The nest stage of surgery was delayed because of a chronic draining infection of the 
posterior thoracoplasty incision 

In June, 194<b the patient noted a small swelling m the right supraclavicular region 
This gradually increased so that bv March, 1°50, it was approximately S cm m diameter 
(Fig 1) The only symptom was slight discomfort upon swallowing, possiblv due to pres 
sure upon the esophagus The swelling was soft and fluctuant There was no tenderness, 
redness ot induration The mass was compressible to some degree but could not be made 
to disappear bv means of pressure It was dull to percussion, no breath sounds or mur 
rnurs were audible over it Upon forced expiration with the glottis closed the structure 
be< ame somewhat more prominent 

I pon x rav examination (Fig 2) the mass was seen to be opaque Esophagram and 
bronchogram both failed to reveal significant findings 

The mass was explored (E B G ) on June 2S, 1950 A cvstic mass about the size of 
a grapefruit was found beneath the subcutaneous tissue, lving below the trapezius muscle 
superiorly and projecting below the clavicle antenorlv Xo definite pedicle could be found 
nor was it in direct communication with anv formed lymphatic or other vascular struc 
ture« It was removed in toto 

The cv<t was filled with a cloud' white fluid Examination of this fluid revealed 
5 per cent protein with 1V°0 cells, J00 per cent of which were lvmphocvtes Smear and 
culture were negative for tubercle bacilli and other organisms Microscopic examination 
rev cab d large cavernous spaces lined with endothelium Some spaces were engorged with 
red corp uscles the majority were emptv The cyst walls were of connective tissue with 


Cflle^TMedWn^dnnaU Om'o °" CcntW IHVt0n ° hl ° *” d tbe bcS ' er * ! H Cincinnati 
1 '^Ued lor rubllcation June 19 1^53 

om and 

C ."lL f Tralee Veterans administration Hospital, ETOCkton^S^ 0h d 

Old, TI ' ornclc Brecon now Consulting Surgeon, Veterans Administration Center Dayton 
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Fig 2—Cj «t(c fijfiToma can be seen presenting subcutaneous!j In the right supraclntlculnr 

region 



Ffg 2 —Hot ntpcnoRTnni re\ealing radiopaque character of the ostlc hjgToma 
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numerous small papilliferous projections extending from the lining These were engorged 
with lrmphocvtes and contained lvmphatic channels The pathologic diagnosis was hy 
groma 

The postoperative course was uneventful and no recurrence was noted during the 
following two vears 


DISCUSSION 

Two points of mteiest aie raised by this case The first of these deals 
with the preoperative diffeiential diagnosis A soft nontendei mass arising 
m the neck after thoiacoplasty was a unique experience for ns Certain con¬ 
ditions were consideied which w eie uni elated to the pienous surgery, such 
as lrmphoma, tubeiculous glands, etc, but seemed ruled out by the soft, 
fluctuant, compressible character of the lesion 

Herniation of the lung was considered but was 1 tiled out by the opacity 
of the lesion upon x-iav examination, by the failure to fill the lesion by means 
of bronchography, and because of the fact that pieopeiativelv the light upper 
o ie had appeared totally diseased by consolidation and cavitation 

Artenoi enous aneuivsm was suggested but was niled out by the absence 
o a murmui 01 thrill and by the fact that the lesion, while compressible, could 
not be completeh obliterated, indicating that the fluid it contained was not 
in ree communication with the vascular system The pieoperative diagnosis 
a groma w as accuiatelv made based upon the known behavior of this lesion 
plus the difteiential diagnostic featuies mentioned 

the sup 6 T' d mterest c ^ ea ^ 'vith the possible relationship between 

of deVel ° pment of the h ^oma This is a lesion 

operative e a " d ’' 0t pre ™ usl >' bee “ identified with the post- 
rarelr m ulnlt t ,. 0la<!lc sl,r 8 erT Olher eases have been reported, though 
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Announcement 


THE AMERICAN ASSOCIATION FOR THORACIC SURGERY 
Notice of Annual Meeting 

The 34th annual meeting of the American Association for Thoracic Surgery mil he 
held Ma\ 3, 4, and 5, 1054, m Montreal, Que, Canada Headquarters mil be at the 
Sheraton Mount Boyal Hotel 

Requests for Hotel Reservations 

These should be mailed directly to the Base nation Manager, Sheraton Mount Bojnl 
Hotel, Montreal, Que, Canada Please mention this Association, type of accommodation 
desired, date, and approximate hour of amvah If accommodations are desired elsewhere, 
please communicate directh with hotel of tout choice 

Thoracic Surgical Forum 

After due consideration, the Council has decided to trj an experiment b ) assigning 
one morning session to a “Thoracic Surgical Porum” for the presentation of short papers 
on current thoracic research, anatomy, modified surgical techniques, etc Papers at this 
session will be limited sharply to ten minutes (including the showing of lantern slides or 
other lllustratno material) with three minutes as the maximum discussion of each paper 

Theso papers will be published together in one issue of The Jotjfi-al of Tho&acic 
Shbcerv Maximum length 3,000 words without illustrations If illustrated, an appropriate 
number of words must be subtracted for each cut used 

Abstracts for Papers 

Abstracts for the presentation of papers at the 1954 meeting, including papers 
before the Forum, must be received on or before January 1, 1954, otherwise they will 
not be considered by the Program Committee 

Abstracts should be labeled “For Forum’’ or “For Begular Program ’’ 

Fite, repeat fhe, copies of each abstract should be sent to the Secretary of the As'o 
ciation. Dr Paul C Samson, 293S McClure St, Oakland 9, Calif They should not be sent 
to tho Editor 

The abstracts should contain from 200 to 250 words and accurately reflect tho con 
tents of tho completed paper 


Applications for Membership 

Applications for Associate Membership in the Association must be recened b\ the 
Membership Committee not later than Jan 1, 1954, to be considered for action in Montreal 
Applications received lievond this deadline will be deferred for consideration unti o 
Applicants must be sponsored b% three Active or Senior Members of the Association 
Tn addition to the sponsoring statement on the application form, the spon ors must .u mit 
a separate litter concerning the applicant direct to Vr liman H Brener, HI, Chairman 
of tho Membership Committee, 2010 Wilshire Blvd, I os Angeles, Calif Completed 
application forms should likewise be sent to Hr Brewer These regulations are at the 
direction of the Council and were made effeetiio in 1°52 at Balias 
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Original Communications 


TORSION BALLISTOCARDIOGRAPHY IN CARDIOVASCULAR 
SURGICAL PATIENTS 

C PfODFfuck Kittle, IID 0 (b\ iwrrvnois), Klrt R Reissm \\n, M D (b\ 
invitation), E Gre\ Dimomj, MD, (b\ ixutvtiox), \\d 

P w l W Sea VFER MD 
Kvnsvs Cm, K\\ 

/^>ONGLRTLD aiteiest at taidiovasuil.u diseases, undoubtedly moused by 
v_/ tiemendous stndes m the diagnosis and suigical tieatment of these con¬ 
ditions, has occasioned the exploitation of vaned bmphjsieal methods foi 
wttei understanding ot the basic factois m cmdiovasculai plnsiologv Bal- 
nstocaidiogiapln, although lecogm/ed and desenbed m 1877 by Goulon 1 le 
inained a i elatn elv uuknow n technique until i ecent 3 eais Aftei mtei est v\ as 
s 1 inula tccl in this subject In the fundamental y 01 k of Stan m 3939 , 3 numeions 

s % a mnl V themsehes 1o st »dv 38 Balhstocm diogiaphy 

celerntioi off 1 m , orihne boih ™ox«nem caused by the ncceleiation and de- 

n tnn o t , d t ? S 113b C;)ettctl nnd mcned about ™ blood v essels, and to a 
ee tam extent In the motion of the heait Om mteiest in this held lias m- 

suigcl nfiei T ,wlhstwtaull0 8» am 511 P^ients subjected to caidiovasculai 

ba hJI' ' ? pn,t,culai *'P« ^ appaiatus teimed the toision 

all stoeaidiogiaph In these patients it has been possible to con elate known 

nCop'r t o'," 1 ZLZ*™ 1 " ,tCa 'T "' tl1 “««»>*o e .am s betoc sod 

, , per ""°" Since due icncv. ic bMd on rnial lecolds of the some o„ 

•1.^' ic^TewlT "" ° £ » 
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tiactions aie the primaij foices in acceleration of the blood, numerous -vari¬ 
ables influence deceleiation the dimensions of the aoita, the eLsstieitj of 
tiie aoita, the site of deceleiation, and artenolai diainage 913 The final bal 
listocardiogiam is the summation of all these accelerating and deceleiatmg 
foices All of these foices aie lectois, that is tliev aie charactenred hr both 
dnettion and amplitude and then dnection depends upon the topographic 
anatoim of the heait and gieat vessels 



Fig l-—The torsion b'tlltetocardlograph The tabic In the foreground tthlle the recording 
and ampllfj fng de\ic#*f; are seen In the background. 

Because these toiccs are vectors the toi-sion halbstoeaidiogiaph was de¬ 
vised in an attempt to delineate then dnection and then oiigm The torsion 
hallistoi aidiogiaph consists ot a table top suppoifed onlv bv an upright steel 

bai in its centei (Fig 1) This steel bai because of its torsion elnstieitv pei nuts 

cuculni movements ot the table Foices along axes through tlie centei of rota 
1 1011 cause no displacement of the table The magnitude of anv cneulni dis 
placement of this table is proportional to the product of the foiee times its dis 
tance from the centei ot motion (lever um) AVhen the foice acts faitlicr 
aw nv from the centei a propoi tionallv greater displacement is present thin 
when it acts closei Bv positioning a patient in relation to the center of mo 
lion icaction foices in vanous paits of the eaidiovascular svstem can he ac¬ 
centuated oi attenuated Bv noting the position of the patient where a given 
ballistic complex is guatest vvluie it is ilisenf and when it is it versed it 
is possible to pitrlict lpproxiniateiv its aintonuc site of origin md its diiee tion 
ot flow Knowledge of these faclors is mene important m the studv ot con 
genital c.irdiovasculai defects than m othei tv pcs of c lrdiov asculnt eliseasc 
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The technical details of construction and the physical chai act eristics ^of 
this torsion baUistocaidiogiaph haxe been presented m pievious lepovts 
The rotational displacement of the table is com eited into pi oportiona i outage 
utilizing condenser plates m a cainei fiequeucv circuit °“ e P late 
stationary the other being mounted to the table top The rectified output is 
amplified In a DC amplifier and recorded In a Sanborn Polwiso machine A 

frequency response for the table of —y "''s selected reasons discussed 

elsewheie ,4 ' ,J This frequency response m the range from 1 to 20 cxcles pei 
second iras secured by using a table with a natmal fiequeucv of 4 cvcles per 
second and supemiticalh damping it with a piston monng m an oil-filled 
c% Under Changes m the momentum of inertia of the system mth people ot cui- 
ferent weight or in difterent positions on the table cause onh negligible yar- 
ntions in the frequency lespouse 



EKG 




BCG ' v Arw w V v 


-- C~T Twslcm Ballistocardiogram or a patient In various positions on the ballisto- 
carilloBrnph tnbl& In the position on the left-hand side an upper recoil produces a clockwise 
? l h ' ; , V^'.t motion in the position in the middle produces no moUo? of 

n t nn iiP tl,f P 9 flUon on the right hand side of the drawing an upward force causei 

m C ?^r Joclav . 1 2' ! rotatlon how the H ware is reversed (as well nY the other olleT 

1' ' J r t 0 1, n? k- Patient chances poslUon In relation to the center of rotetiom Transierse 
""“''I produce no appreciable changes in either the left- or right-hand Positions "onThf 
.pon t ons on the left and right sides of the table eroptoslze h^d-f^t fSrces 
The norm-d VAWlnocnrdlngrnm Is similar to the one on the left hand -l!b of thetable *° CCS 

Mnmlirdization of the bilbstocnrdiogiam is done In apphing n known 
orte to the ttihle end with tbe patient lximr on the table in the seletted po- 
; .oh To accomplish tins, a mass of l,fi00 Cm was attached In a spring to 

, ‘ lllZ m ° SClHatC elcrtriealh The rec °«kd amplitude of 

sinusoidal table oscillations proxides the si stem calibration 
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Flp 3—Mitral stenosis. Jsote the compamtlae Increase In the amplitude of the diastolic 
complexes particulars with the patient In the position where loneltudlnat \ectors are emplm 
sized (o) In the other position (S) n prominent wa\e In early sistolc (as Indicated by 1 lie 
arrow) is seen The eentrlcular complex becomes larger following - operation the abnormnl 
mtac bellexed to represent movement of the enlarged left auricle persist* 
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All recoids vrere taken, in mid-iespnation mth the patient lying supine 
An upuaid peak in the ballistoeaidiogiam repiesents a clocknise lotation of 
the table top (newed from above), a downward suing, a counterclockwise 
rotation It must be recalled that this is the direction of the lecoil foice 
rather than the actual acceleiation of the blood, uliich is dnectlv opposite to 
the recoil 
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* 4 ~ M “ rM 8lcn0 ' i, Chan ^ s t® those seen in Flff s are obEer , e(J . 
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Flp 5—Mitral stenosis Vurlcular fibrillation prpoperatl\ol> normal sinus rhjthm post 
operatl\<*h Note that the abnormal \\a\e in enrlj ^tole (sec arrow) is present onl\ during 
normal sinus rhvthm. 

II ttate This subsequently leteises its chiection as the I ttate, geneiallt 
donating belou the oiiginal base hue and oceuuing loughlv simultaneoush 
tilth the onset of the femoial pulse and slightlt befoic the peak of the caiotid 
pulse Mate The J ttate is much gieatei m amplitude and is 1 elated tem 
porallt to the ascending slope of the femoral pulse and the peaks ot the carotid 
and abdominal aoitic pulsations The last maior tvate of the sjstolic com 
ple\, the K ttate, is laige and is almost coincident tntli the second heart sound, 
the descending poition of the femoial pulse and the dieiotic notch of the 
carotid pulse ttate Subsequent othei ttates, designated ns L, M, and A', ap 
pear to be related to actmties during diastole and are not as tt ell defined as 
the II, I, J, and K st stolic complexes 10 
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Th. no™.! tors.cn bathstocar^ran. £ 

<'«" d l,r changing the. l.at.ont m one sl ,,, : of the cenlel of . 0 - 

2 Here jt mar be noted that ® , be otliel sl ,le demonstintmg use 

TZ » detemmmg the site of oupn of ,«« 

forms 
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Fic » —\cutt experimental coarctation produced b> progns^he occlusion of the thoracic 
aorta In the dop Balll«tocardlo prams takf>n to emphasize longitudinal \ector= In A the 
normal truclnp is shown In B approximately one-th>rd of the lumen Is occluded with bow- 
Inp and dcforminp of the K wn\e Jn C the aorta Is almost completed obstructed with notch- 
inc of the K complex Reflex slonlnp of the heart Is noted a compensator** mechanism for 
the acute aortic obstruction 


B Htfraf A>f()to\}s —Exnmnntion t>f tiaunss obtained fiom patients with 
prunarih mitral valvular disease levealecl alnioimal lecoids with fanlv uiu- 
loim qualitative chanties (1 igs 3 to 1) It might be anticipated that these 
lesions would influence the bnllistoeardioiriam In vntue of the alteied stioke 
'oluine A mirked dnuimition m the entire ventiiculai complex was found 
"bli comparative nierea.se m the diastolic components' ,c TJns is lllustiated 
b' the small abuoimnl I and T waves and then dclaved onset Following 
valvuhvtomv these v\ ives increased maikedlv in amplitude no delav was seen 
in their onset their configui ition was noimnl and the diastolic waves became 
prnportioinllv smalhr Indeed in those < nses wlieie a good cluneal icsnlt w as 
obtained the ballistocardiogram following opeiatmn was intcrpieted as bonier 
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essentially noimal These changes w ere found m the balkstocaidiogiam taken 
in a position where the head-foot foiees weie accentuated (Pigs 3, a, 4, a, and 
5, a) 



FIp 7—Coarctation of the aorta Note the deformed wa\e fpee arrow) and Its return 
toward normal following operation The I J ratio la greater postoperatI\el> These abnor 
malltles are best seen In a where longitudinal \cctors are accentuated 


With the patient placed m a position (longitudinal axis ot the tabic 
tlnough its centei) to emphasize tiansierse icitors, a pioininent wine sinchio 
nous oi slighth aftei the R wa\c ol the electiocaidiogiam i\as noted (Figs 
3 b, 4, b, and 5, b) Tins lemained following aalvulotoim Its dncction indi 
cated a ught-to-left leactne force In those patients with imti il stenosis 
who were fibrillatmg this wa\e was not found Iloweier, in one patient who 
was fibnllating mitulh (Fig 5 a) and leierted to a noimal sinus ilnthin 
postoperatn eh, the wait was noted, but onh dunng noinnl ilnthni (Fig 
3, b) Because of its indicated site ot oiigm and its occunence dunng noimal 






KITTLE ET AL TORSION BALLISTOCARDIOGRAPHY 


115 


smus rhvthrn sol eh, it is behe\ ed that this aa da e emanates from the enlai ged 
left aunele, it piobablv lepresents moiement of the auricle rather than the 
blood moved bv contraction of the auucle 

Xo essential diffeienees m ballistoeardiogiaphic patterns iveie found be¬ 
tween those patients with mitral stenosis and mitial insufficiency, 01 their 
combination Most ot the patients undergoing mitral AalmlotoniA had cardiac 
cathcteiizafion pi eopeiatn eh and postopeiativelv but onlv a eiude eon ela¬ 
tion was found between the calculated stioke Aolunie and the amplitude of 
the \entiiculai complex of the ballistocaidiogiam 
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changes m the Iv \\a\e and mmoi abuoimahties m othei complexes These 
de\lations me well demolishated m lhg 6 which depicts the malfonmng of 
the K u a\ c caused In an mci easing obsti action to the thoincic aorta in a 
dog 22 
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Vip q— Persistent tluctu** art* rlcmis Refore operation an abnormal un\e (see arrow) It* 
peon in into <n*»toh particular!' In b where trans\crxe \cctora are accentuated This 
ubnonunlit} disappears after operation 

Coiutation ot flic aoita is peihnps the liest example wlieie b.illistocmdi 
ogi ipln can be used as a diagnostic piocedme although ei en in this condition 
it is ot lelitneh little pinetical importance The chnnges in tlie lnlhstoeaidio 
gi ini m cometation of the aoita no m the latter put of (he \ ontrieubr coni 
plex ind m due to the .lbmpt n mow mg of the aoita with its linihed imped 
mg of the blood flow Tin alfeiations lie due to a gientci tlnn normal flow 
lieadw ml dining the fiiM half ot svstole piodwmg an I ii.no ot longei du 
rition and gicitei amplitude tlnn lioimal and a dciined mid less aceelerated 
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flw footward with a smaller and otten delaved J "aie Mith the absence oi 
diminution of the K uaie These abnormalities weie obseived m all oiu pa¬ 
tients with coarctation and uere found to be reieised m railing degiees aitei 
operation (Figs T and 8) The normal ratio ot the I T amplitudes is about 
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D Persistent Ductus Arteriosus —It would be expected that in patients 
with an appieeiable amount of blood flow thiough a ductus arteriosus, a \ectoi 
could be ascertained pertinent to the ductus Such a nave was noted m the 
ballistocardiograms of oui patients with ductus aitenosus Normally the J 
waie is teimmated at the end of si stole and leturns to the base line, but in 


BEFORE 


ECG 


L-LLl 

I I 1 
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AFTER 
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Ftp II—Chronic constrlcthc pericarditis. Chanpes similar to Uose rrjcn11 onet] In Fig- 10 
correlated with right auricular and right \entrjcular pressure changes 

these patients a strong positne wu\c peisisted This was particular]} ac 
tentuated when the patient was in the tiansierse position (Fig h, b) Since 
tlie waie donated upward and was most prominent with the patient so placed, 
it must be a tector acting fiom right to left with a headward component 
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This agrees perfectly with the recoil expected from blood moving_ through 
the ductus arteriosus In all cases this wave complex disappeared foil Giving 


operation (Eig 9) 

E Chrome Constncfnc Pcncord if is—This condition almost mvanablv 
produces an abnormal balbstoeaidiogram 25 14 the reeoid being characterized 
hr umisuallv large diastolic waves occnpvmg most of diastole and occasion¬ 
al extending into eailv svstole Often these naves are largei than the svs- 
tolic complexes It has been noted prenouslv that these iveie particularlv 
prominent m the lateral ieetor protection rather than the conventional head- 
foot position and our observations confirm this The nbnoimal ballistic forms 
are attributed to the more rapid surge ot blood into the leutuele during 
diastole th.s being secondarv to the elevated venous piessuie and the abmpt 
increase m the interventricular pressure because ot the melasticitv and ngidttv 
of the ventricular v alls The accentuation of these abnormal complexes bv 
placing the patient m a position to emphasize the transverse vectors is shown 
in I igs 10 6, and 11, b 

hollowing peiieardieetomv there is a gradual leversion of the abnormal 
Inlhstoc udingram to a normal one although this mnv not occur for several 
months 


sL Vlll VK\ 


1 Torsion Inllistocardiogr'iphv is bneflv desenhed and its utilization m 
indvsis of vectors comprising the halhstoeaidiogran is d,seu‘sed 

2 Abnormal ballLstic complexes occurring m patients with mitral steno¬ 
sis coarctation of the aorta ductus arteriosus and chiomc eonstuctne pen- 
tmhUs md their changes following operation aie illustrated 

) The ot nun nul factors causing the abnormal ballistocardiograms m 
these groups ot c mhovasvulir diseases are specnlativelv reviewed 
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T^ESPITE the giatit\ing decrease m the mortalitv of pulmonarv abscess 
D and suppurative lesions of the pencaidmm dm ms the past decade then 
etiologv lemams obscure 13 

Most students of pulmonarv abscess still maintain that the piedomman 
etiological factor is the aspnation of infected matenal and disclaim the possi- 
hihti of septic lascular embolism Mam excellent clinical studies support this 
new tc hut the experimental evidence is not so conclusive 11 The mam un¬ 
successful attempts to produce pulmonarv abscesses In aspiration are m maiked 
contrast to then almost invariable piodnction following the introduction of a 
septic embolus into the jugulai a cm as iepoi-ted first m 1926 l ' ir These studies 
further suggested that pulmonarv infarction of considerable size nun be a lieees- 
san precur«oi to the deielopment of an abscess Recent studies of Liebom, 
Ellis Sliedd and then co workers supplementing the oiigmal observations of 
Mat lies and others, 1 =l have shown that the hemorrhagic pulmonarv infarction 
which follows massive embolism mav actuallv be due to the destructive high- 
pressure inflow from the patent bronchial artevv svstern In animals m which 
the bronchial artcri was successful!\ occluded the piodnction of massne em¬ 
bolism did not lcsult in tvpical hemonhagic infarction. 

With these concepts m mmd a series of experiments were designed to 
cinltohze the bronchial arterv with multiple septic particles, to determine if 
possible the role of this vascular svstern m infections of the lung and whether 
missive infarction is n necessarv precursor to pulmonarv abscess 

A few pilot experiments were perfoimed bv injecting in vivo the right 
posterior bronchial arterv m the dog after the method of Ellis, with a suspen¬ 
sion of India ink (.Fur 1) The lapid appearance of the ink paiticles in the 
vissels supphimr the pericardium and mvoeardium was most striking This 
phenomenon was evident even in the preparations ui which prehminarv complete 
1 itrntI'm of both right and lett coronnrv arteries and the pericardiophrenic 
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arteries at their ongin had been performed (Pig 2) Man) fine terminal 
branches of the Inonchial aiten could be seen accompammg the great Yessels 
as they emerged thiough the pencaidium These hairlike Yessels continued 
downwaid OYer the atnal walls, particulaih on the right side and anastomosed 
fieeh with the light coionan artei y Numerous \essels could be seen spread¬ 
ing o\er the pencaidium and anastomosing ivith blanches of the peneardio 
pluenic artei y , indicating the piescnce of dneet anastomotic communications 
betY\een these Yasculai sy stems These obsenations suggested the poss biliti 
of a hematogenic dissemination of infection to both the lung and the heart 
hi the same Yasculai sistem 



Fig 1 —The right posterior bronchial arterv in tho flop as exposed through a right fifth 
intercostal incision The parent Intercostal artery has been ligated and cannulated prepare 
torv to injection with septic emboli 


A rcYicu of the htciatiue Yielded little mfoimation eonceining the extra 
pulmonaiY lanuficatioiis of the Inonchial circulation A casual mention of the 
bionchial aiten supph to the mediastinal oigans Y\as made In CauldiYell and 
Anson nitli then co-YYoihers,"-’ Bern and Dali 24 and Honne and Warner 6 
In 1^32 Hudson, Moitiz and Wcain 2 demonstiated filling of the bronchial ar 
ten In injections into the coionan endilations oi the human heart More 
lecenth Tobin 2 " has made brief refeience to the Inonchial aitenes Yihicli supph 
the nud-iioitioii of the esophagus, tiacheobionchial hmpli nodes, the Yasa 
Yasorum of the juilnionaiY arten and the Ynsceral pleuiae 

Y1ETHOD 

Ydult mongrel dogs weighing s to 20 kilograms wire used Animals in which the 
presence of recent pulmonary diwn=e was «u*pected were discarded Y etennar^ Xembutnl, 
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30 m B per Utogiam of body weight, and mechanical resp.mtion were routinely employed 
A standard right posterolateral thoracotomr was performed through the fifth mtercostal 
space (Fig 1) The right posterior bronchial artery was identified as it arose from the fifth, 
or sometimes from the fourth or sixth intercostal artery The parent intercostal artery was 
ligated pronmally and distally to the origin of the bronchial vessel, care was taken to avoid 
extensive dissection winch would disrupt minute vessels The azygos vein was not divided 
The segment of intercostal artery between the ligatures was cannulated with polythene tubing, 
the inside diameter of which just snnglj admitted a No 20 gauge needle A standardized 
quantity of septic material was injected, the cannula removed, and the vessel ligated perma 
nentlv Extreme cure was taken to avoid gTOss contamination of the surrounding tissues, 
routine closure of the chest wall was performed Xo drains or antibiotics were employed 



u , T TVr f "° rics of nnln, als were studied Group I dogs rccened a staudard IS to 24-hour 
? ’ !K,a '^culture inoculum of staphylococcus rureuv The dosage was arbitrarily ealeu 

" !° \ aSl \ 0t ° J CC rPr f, ' c kllo G™ m of hodi weight Fragments of fibrin and 
r “' a '- T "' » » 

«... »T m ” 7: 7‘,'TJ? 0 ’7 m '■* * »•» t. 

t£ 

^ :r . irjiri isr 

nn ’ W fr ° m =°° Gm - of oxychloride too Cm oC acacia. 
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‘uumjouc (nematoxjIln and eoMn XSO) 

T'vo anini'iN died at fi\e J 

■*" t0 n J-umUnt pericarditis e T u ^ spe ‘> ot »'“<* ‘’online tamponade second 
° f t,le <>-t noil u, pleum" ,!ere "n , " ’ ^ "“ S en)p ' en '" u " d d ' ffu - «IluI„ W 

yth sanguinopurulent fluid The os nmI n,ed,,,3,lnnI space a as Ailed 
iMlnterallr revealed evidence of n S ° P mfrn "’ fr * c,,en nnd ninjor extrapulmonnrv lironrlu 
distended with sanguinopurulent flmd "l"'"" 11 " 11 ' u PP uratl °" Tlw pencnrdium vv is tnuth 
Microscopically there is 1 " ns ?T0 " h '‘cmorrhagm and infectid 

lesions throughout (Fig ••v'" << ™ nM<ioral ’ ,l ‘ thickening with mute and suhnente inflammatory 
Peripheral rone of acute inil,,,'!' n " 0 ">i-<liun, was normal The epaard.um revealed a 
of t visceral pleuritic .\ 0 rea< ' t,on T,lp ’“ups were normal wall, the exception 

lion or abscess was found " ' ° r muro '' co P ,c evidence of pulmonnn infarction s U pp U m 

VII of the remaining T th " ^ no ' The lon ^ 1 nn.ral was one week 

the immediate cause 0 f death wms J, ,0 for, v-eiRht hours In thirteen animal- 

° n c tro **ring mvoi arditi- GrossR there was empvema 
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Microscopically, tlie lesions appeared neither like tint of ncute eonsolulatne pneumonitis 
nor hemorrhagic infarction (Fig 7) The alveoli were fil'cil until erythrocytes and a highly 
proteinic exudate containing little or no inflammatory elements Clo'-er inspection of the 
intramural liranchos of the bronclunl arteries showed focal lesions of intense inflammation, 
often with rupture of the ie«sel wall ninth npparenth accounted for the blood i-een in the 
alveoli Numerous emboli tonxisting of barium particles nud staphylococcus organisms acre 
seen within the lumen of the \e«sels Again, no discrete pulmonary abscess, as such, uas 
observed 



Fig 5—Photomicrograph of hemorrhagic mjocanllnl lesion depicted grossly In Fig ’ 
The epicardlum is nboic the endocardium belon Zone" of hemorrhage are seen in the lower 
left with deeply staining clumps of staph) iococcl distributed among the myofibrils Acute in 
flnmmatory elements surround most of the staphylococcal emboli fhematoxylin and eosin 
X17) 


DISCL “tSION 

Expenmcnts ha\c been desciibcd m which nn attempt was made to etaltialc 
the role of the bronchial arteix as a lotite foi hematogenic infection of the lungs 
and peiicaidiunt Under tlie conditions of the experiment, the use of small 
particles of infected blood clot m the animals Gioup I lesulted uniformly m 
failuie to pioduec pulmonary suppuration Tliese consistenth negatixe results 
max he ascribed to the xanable factors of host icsistance, a too low timleiKC 
or inadequate dose of the oiganisms, oi to an inadequate mimbei of embolic 
particles employed 

It would appear that the higher incidence of pulmonaix lesions obseixed 
m the animals in Gioup II can he attributed to the greater number of embolic 
particles which were success! ullx trapped, and not to the factors of resistance 
dosage, and xiralence of the organisms Despite the more successful embohzn 
tion of the bronclunl arterx cnculation m Group II, no suppuratixe pulmonary 
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Icdons imohlng th/'m^Mtina^Dteura^triirhea I 1 animal There are marked hemorrhagic 
tKav, anl n on a i r-containIns* as* compared' t<> C the The ripht lunE *• 
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lesions Aide obsened Likewise, no tine pulnionan infarction was denionstiated 
in either senes of animals Tlieie is little doubt that the gieatei pait of the 
bionchial aiten blood /low was successfully- occluded m Group II The pul mo 
nai \ aiteiies 01 coins did not contain haimm emboli on micioseopie examination 

The nnexpeetedh high incidence of imoeaidial and pencardial lesiohs was 
of great mteiest The diffeience between the two animals m Group I which 
denionstiated pnnianh a pencaidial onol\ement and the nine animals in 
ftioup IT winch uniformly piesented additional niyocaidial lesions is again, 
we think, a inattei of lelative numheis of embolic paitieles employed It is 
possible that embolic paitieles could ha\e leached the imoeaidial capillan 
bed simply In dnect shunting fiom hionehial artenes to pulnionan coins and 
then out the left heait Howeiei, sections of tissues supplied Ip the systemic 
circulation June failed to ideal the presence of banum emlioli 3foieo\er, it 
would seem to be unusual foi the emboli to distiibute so unifoimh to the right 
lentiicle and to aioid the left \entnclc The existence of these communicating 
anastomotic channels as denionstiated In the injection of India ink was demon- 
stiable e\on when the entiie coronary- and pencaidial aitenal blood supply 
was completely ligated at its somee It is conceded, howeyei, that moie aecura' ’ 
methods of detei mining the exact route of d sscniination should be studied 
fuithoi 

In summaiy, it would appeal that the bronchial aitciy in the dog has a 
degice of lannfieation and collateralization Intheito not approciated Multiple 
septic emboli disseminated by this system did not produce definite pulnionan 
liifaiction 01 abscess Indnectlx, these results suppoit the theoiy that pulmo 
nan nifaietioii is a necessan ]iiecuisoi to the pulnionan abscess produced In 
a yasculai septic embolus In yiew of the lapid death of Group II animals 
fuithei studies are indicated The high incidence of lesions of the mediastinal 
oigans pleurae, chest wall heait, and peiicaidium suggest that the bronchial 
artery is more important as a mediator of infection to these structures than to 
the bionchopulmonaiy oigans ynfh yyliich yye usually associate this yasculai 
system The clinical impoitanee of these obsenations descries furthci stud' 


cover L SION <3 

1 Multiple septic emboli injected into the light postenoi bionchial aiten 
ot the dog failed to produce pulnionan mfaiction suppuration, or abscess 

2 In contrast, there y\as a high incidence of suppuiatiye lesions of the 
mediastinal oigans, pleurae, chest yvall, heait, and pcncaidium 

3 The anatomic communications bet'vcen the bronchial and puieardial 
and intrinsic coronal' aiten systems ha'C been denionstiated by India ink 
injection 

We ire mdelite.l to Mi-- AI..e A lolnnte mJ Mr Pu-tn s U rnmn for tlie.r land ns-islnnre 
in tin- work 
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BRONCHOPULMONARY SARCOMA 

Lalla Iversox, M D ® 

Washixgtox, D C 

pRIJIAHA sarcoma of the lung is notably rare If the diagnosis is limited to 
tumors composed of spindle-shaped cells of probable mesodeimal origin, the 
majonti of recorded cases can be eliminated It is the purpose of this papei 
to consider the clinical and morphologic features characteristic of bronchopul¬ 
monary saicoma and to discuss the differentiating criteria of its more fiequent 
imitators 

review of literature 

In 1931, Ball 1 was able to collect only fifteen examples of pulmonan sar¬ 
coma from the European and Auneriean literature of the preceding thirty j ears 
The majority of these were classified as “lound-cell saicomas,” and onh seven 
represented tumors composed of spindle-shaped cells 

The validity of cases reported since 1931 is equally difficult to determine 
There is doubt as to the exact origin and histogenesis of some of the tumors 
Foi example, foui of the sarcomas oeemied in women on whom hysterectomy 
had pieMously been performed 2 3 Of these, onh Cote’s case, because of the 
location and morphologic features of the tumoi, desenes scnons consideration 
as a pnmarj bronchopulmonary saicoma Likewise, pleura oi mediastinum can 
not be positneh excluded as the site of origin of the tumoi reported m other 
patients 010 Many autliois continue to report pulmonan sarcomas composed 
of round oi poorly differentiated cells These accoidmg to inferences from 
the descnptions, may be xanoush mteipicted as undifferentiated cell carcinomas 
or one of the tvpes of lymphoma ' 11 10 Othei omissions fiom the senes are 
three cases in which the nneioscopie descnptions aie incomplete 10 21 and three 
cases referred to in general articles 22 24 

Thus, the medical literature fiom 1931 to 1950 contains only nine examples 
of spindle-cel 1 sarcoma of piobablc pulmonan ongin, raising the total of ic 
ported eases to sixteen for the penod 1900 to 1950 


case reports 


In the material indexed at the Armed Forces Institute of Pathology as 
sarcoma of the lung are three additional examples which are similar, clinically 
and morphologically, to those selected from the medical literature All three 
were mtrapulmonarv tumors composed of spindle cells associated yyitli collagen 
or reticulum Tyro of them came to clinical attention early in the course of the 
disease, when the patients were guen routine x-ray examination In all three 
cases the tumors yvere remo\ed surgically, and m tyvo the postopeiatire com so 
has been uueyentful in respect to recurrence or metastasis 
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Case 1 AFIP Acc 101584 Tins 2S} cnrold white mm had been without symptoms 
of any kind until his separation from the Army Routine chest x mr examination at that time 
revealed a rounded shadow in the upper lobe of the left lung Bronchoscopic examination 
showed no abnormalities 

A firm, round mass was remoxed from the upper lobe of the left lung On section, 
this proved to be a cyst measuring 4 5 b} 3 5 cm , located near the lulum and containing 
yellow, gelatinous material A secondary bronchus opened into the cyst nnd the bronchinl 
mucosa was continuous with its smooth lining The cxst wall was 2 mm thick except at its 
lateral border where it merged with a nodular mass measuring 1 cm in diameter Microscopic 
sections showed the tumor to be composed of plump but elongated cells associated with 
reticulin formation (Fig 1) There was local imn<=ion of the wall of a small bronchus bx 
the oval spindle shaped cells (Fig 2) 

The patient’s progress was followed until four \ears after lobectomj He remained free 
from evidence of recurrence or metastasis of the tumor Three years postoperative]} there 
was enlargement of the glands of the right axilla, but lnopsv repealed only chronic lvmphnd 
enitis 

Case 2—AFIP Acc 210940 The patient was a GO vear old white man Although he 
had had no svniptoms, an \ ray film of the chest taken during a general survej revealed a 
mass in the upper part of the right lung Three months later, further x rax examination 
confirmed these findings and a presumptive diagnosis of pulmonnrx evst was made 

Bight upper lobectomv xxas performed The lung contnmed a solid globular mass 9 by 
S5 cm The tumor was xxell circumscribed and the pleura overlying it xxas smooth (Fig 3) 
At one point the friable, grayish white neoplastic tissue infiltrated the wall of a bronchus 
which was involved in the mass Histologic preparations showed well-differentiated spindle 
shaped cells with elongated reticulin positive cellular fibnls (Fig 4) 

Ho metastasis was demonstrable at the time of operation, and tlwec years later there 
was no evidence of recurrences 

Case 3 —AFIP Ac c. 271500 The patient was a 47 year old xxhite man One } ear 
previously, at his annual physical examination, electrocardiograms nnd chest films had shown 
no abnormalities Nine weeks prior to admission he complained of “tightness m the left 
chest’’ which interfered with deep respirations At this time, x my examination of the chest 
revealed a lesion in the lower lobe of the left lung, and a diagnosis of pneumonia was made 
The diminished breath sounds, decreased expansion, and inspirator} rales did not improve 
with therapy Subsequent \ ray films demonstrated a mass, measuring 8 cm , in the sus 
peefed area, associated with elevation of the left leaf of the diaphragm. The mass rapidly 
increased in sire during the first five weeks of hospitalization The lung fields otherwise 
remained clear except for pleural thickening over the tumor 

Exploratory thoracotomy was performed two nnd one half months after the onset of 
sxmptoms and a lobulated, grayish, friable tumor occupying tho lower lobe of the left lung 
was removed On gross examination no abnormalities of the bronchial tree and vascular 
system and no metnstnses were ob«erxed Neither was there evidence of nnx possible prininr} 
site, other than the pulmonary parcnch}ma X rax therapy was administered postoperatixcly, 
it was again administered six months later, when the mass recurred The patient’s pain and 
dyspnea progressed until death, approximately one xenr after lobectomy Postmortem 
examination revealed tumor occupying the remainder of the left lung nnd a metastatic nodule 
in the lower lobe of the right The original surgicnl specimen, like the metastatic nodules 
at autopsy, ivns composed of pooTlx differentiated spindle shaped cells The cells were n«so 
ented xvitli reticulin formation except in areas of necrosis, and more solid portions were 
marked bv collagenous intercellular material (Figs 5 and 0) There xvns local invasion at 
tho periphery of the primary tumor (Fig 7) 

CHAR XCTERISTICS OF BRONCHOPULMONARY StRCOXIA 

These three cases, togethci with the sixteen examples selected from the 
medical literature from 1900 to 1950, are included tn the total of 19 cases of 



133 


nERPOV 


BRONCHOPIILMON VK\ SXRCOMV 


Fig 3 




Fig 4 

Hg ' —ltilnj uhn n in Fjlnlloctll sirc-^nn (surgical a characteristic local 
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intrapulmonarv spindle-cell sarcoma summarized m Table I It sl0 ^ db ' D ^ d 
that this senes, in order to include onlv those tumors of relatively certain pul- 
monarv origin, necessanlv represents a prejudiced sample of either earlv or 
premetastatic examples (Table I) 

Morphologic Characteristics of Intrapulmonanj Sarcoma —Primarv sar¬ 
coma of the lung is characteristically a solitarv firm white tumoi (Fig o) 
oeeumim m middle-ased persons Sections from the tumors m the three eases 
reported here were compared with known sarcomas arising elsewhere and metas¬ 
tasizing to the lung Attention was given to encapsulation, morphologic charac¬ 
teristics of the tumor cells and extent of the tumor Descriptions contained in 
the literature uere also utilized m this studv 

In the pnmarv tumors the capsule wheie intact was dense and fibrous, 
hut it uas not alwavs adequate to restrain the tumor which adianced through 
it and into the adjacent paTenchvma in a broad, expansile fashion (Fig 7) 
The degree of encapsulation tended to varv with the degree of cellular differ¬ 


entiation Although some metastatic sarcomas were nodular poorlv encapsu¬ 
lated and multiple others demonstrated gross features identical with those 
of primary sarcoma 


In most of the microscopic sections the neoplastic cell was spindle-shaped 
or o\ al often with the nucleus blunted at one pole and tapering at the other 
(Figs 1, 2 and 7) Fare portions of these tumors bordering areas of hemor¬ 
rhage and necrosis contained cells which in cross section appeared indistinguish¬ 
able from lvmphoid or “oat cells ’ except for the poorer chromatin content of 
their nuclei (Fig 5) In these more cellular zones the tumor cells collected 
around thin walled vessels In all areas retieulm hone\combed the tumor, form¬ 
ing recesses for one or several cells, and was occasionallv reinforced bv vamng 
amounts of other intercellular substance (Figs 4 and 6) In the more compact 
portions of the tumor the cells tended to he more elongated and the reticulum 
more dense Sometimes fine undulating fibnls closely packed together formed 
the background for extremeU well-differentiated serpentine cells (Fig fi) 

Case 2 m this senes is represent at i\e of a small number of other descrip¬ 
tions m the literature m \\Inch the neoplastic cell as in leionvv osareoma is 
uniformly laree and well differentiated possessing abundant evtoplasm In 
these there nere feu mitoses The cells were bundled together compactly and 
uore intimately associated with tapering eosinophilic fibers staining for re¬ 
ticulum 


In summary pulmonary sarcomas are composed of spindle-shaped cells 
productso oi caning amounts of intercellular material or cellular fibrils which 
mas simi as lollauen reticulum or smooth muscle More often retieulm is 
tlw onls politic e staining product 


hW.nuor nf intrapuhnonnn, Spindle Cell Sarcoma-The peripheral loca- 
V spindh cell sarcomas of the lung sues rise to such nonspecific svmptoms 
, ‘ "I'm a fecer or malaise Thus the clinical course is likely to he of loim 
d K-n unless the Ics.on ,s a n incidental disemen durum routine examination 
m its circumscription the tumor lends itself readily to removal be 
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GROSS RFL ATIONSHIP 

MET VSTASES 

MICROSCOPIC 


•) 

Kobylinski" 5 

(Quoted by Dali) 
1901 

1(1 

M 

Asympto 

matie 


I oft upper lobo 

Small firm tumor 

Nono 


Boschowsky™ 

1912 

50 

M 

Not stated 

Chest pain, cough, 
dyopnea 

Loft lung 

Largo tumor, woll cir 
cumsenbed, oncapsu 
latcd 

Nono 

\ 

Stovens-i 

1012 

24 

M 

41/4 mo 

Dyspnea, pain, cough, 
swelling of rt. chest 

Right lung 

Almost replaced by firm 
gray tumor 

Nono 

i 

1 

Pritclmrdsa 

23 

r 

10 mo 

Acuto onset of fovor, 

Right mid lung 

Nono 


1021 


hemoptysis cough, 3% 
cm moss by x ray, 
10 mo later 7 x 7J/ t 
cm At operation, 

12 x 10 cm 


Circumscribed, semi 
solid tumor, 800 Gm 


Fibrosarcoma 

Spindlo colls, sarying 
degrees of dilTorentia 
tion 

Spindlo coll sarcoma 
Spindlo cell sarcoma 


; CnmpntollDo 

1920 

1 

53 

r 

30 mo 

Dyspnea, cough, vomiting 

Right uppor lobe 

Right mid lung 

Firm, white tumor 

Nono 

Typical spindlo coll 
“fibrosarcoma” 

Edwards™ (Cnso 5) 

I 1927 

00 

M 

3 yr 

Hemoptysis, cough, re 
cont back pain 

Right lowor lobe 

Firm, white lobulatod 
tumor 

Nono 

“Ploxiform sarcoma” 

> Dali 1 

1931 

51 

M 

32 mo 

Cough, stuporous opi 
sodes, night sweats 7 
mo beforo donth 

Left lowor lobo 

Firm, gray tumor, 20 x 
20 x 13 cm 

Nono 

Spindlo colls with intor 
cellular material, 
mayor portion poorly 
differentiated 

1 Sclioldoggcr 31 

49 

r 

7 mo 

Pleural effusion, dysp 

Left lowor lobo 

Nono 

Portions of tumor, 


10311912 


MysliM 

1933 

Lyssunkin^ 

1035 


3S 

4S 


M 

F 


2 yr 
2 yr 


mass, ontiro loft lung 


Cough, dyspnea 

Ilistory of tbc cough, 
chest pain, signs car 
dine failure for 2 
yr , mass rt lung 
Cachoxin 


Tohns nnd Sharpe^ IS 
1935 


M 15 


Cough, homoptysis, spu 
turn, loss of w t., 0 cm 
density right lung on 
larging nnd oxtonding 
to ploura 


Large, tvoll circumscribed 
tumor 


Loft upper lung 
Well circumscribed tumor 
Right lower lobo 
Well circumscribed intra 
pulmonary tumor 20 x 
10 x 11 cm central 
portion firm nnd 
wluto, outor zone soft 
and necrotic, tuborcu 
losis and bronchiectasis 
Right lung 

Tumor occupying most 
of right lung, extend 
ing along wall of right 
main bronchus and 
protruding into lu 
men 


(Surgical speci 
men) none 
None 


donso, solid “like 
fibroma ’ ’, otliora 
“like sarcoma”, some 
£innt colls 

Spindle coll sarcoma 

Collagen producing 
spindlo cells, atypical 
mitoses, fat contain 
mg cells in edematous 
peripheral portion 


Heart, via pul 
monary ves 
sols, opposito 
lung 


Mitoses common, vory 
collular, spindlo and 
round cells, silvor 
stains show reticulum 
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m 

Iobcctorm or pneumonectomy Analysis of Table I le^eals that metastasis, re- 
cunenee, 01 extension occuned m onh six of the nineteen examples, the absence 
of metastasis in the majontj of leniaming eases was demonstrated at aufopsi 
after a clinical course a\eraging seienteen months 

These data indicate that intiapulmonarj sarcoma is typical of otliei “low 
grade’' sarcomas m that it is slow growing, tends to be well-eircumsciibed, and 
mat effect no undue haidslnp on the patient if it is removed eaily and coni 
Pleteh It may, however, metastasize to bone 01 distant organs 

Although the mfiequent metastasis 01 recunence seems to assure a lela 
tneh good piognosis, sai comas arising in the lung mat he piesumed to share 
the surprising potentiality for late metastasis obsened in turnois of similar his 
tologie types originating elsewhere, and it is piesumed that further follow-up 
studies of the present senes wall elicit examples of unusual metastasis years 
aftei the lemoyal of the pnman tumor 

DISCUSSION 

The clinical and anatomic data piesented offer cntena In which pulmonan 
spindle-cell sarcoma may lie defined Theie aie, howe\ei, otliei infrequently 
occuiimg tumors which aie of importance to clinicians and pathologists in tlieir 
combined approach to the diagnosis of bronchopulmonary sarcoma These are 
(1) endobionelual sarcoma, (2) miscellaneous lare types of sarcoma such as 
chondrosarcoma, rhabdonnosaicoma, and hposarcoma, and (3) lesions that may 
imitate pnmarj sarcoma of the lung 

Endobronchial Sa> comas —Occasionally a saiconm maj ause in one of the 
mam bronchi, theie pioducing endobronchial obstruction (Pig 8) This mav 
be distinguished from sarcoma ansing in the paienchyma not only by the symp 
toms resulting from its peculiai location but also bj appaient mtiinsic differ¬ 
ences in the neoplasm itself 

In 1950, Black* 0 collected fiom the liteiatuie at least fom cases which he 
designated fibrosarcoma of the bionchus, and lecorded another example Three 
additional cases were leported hi otliei authors to bring the total to eight 4143 
These are summarized as “endobionelual spmdle-cell saicoma” m Table II 
The descriptions m Table II and study of sections fiom Cases 5 and 7 indi¬ 
cate that the cell type chaiaeteristic of these polypoid endobronchial tumors is 
large and plump with an oral resiculai nucleus (Fig 9) The cells, usually 
bettei differentiated than those foinung the majority of parenchymal sarcomas, 
mar he blunt, tapered, oi piolonged into fibnls which aie silrei-positire when 
stained foi leticulum 

Although the exposed smfacc lends itself leadih to biopsy the diagnosis 
is made exceedingly difficult In these well-diftei entiatcd mesodermal neoplastic 
cells which, in the piesence of secondan inflammation, mai easih he mistaken 
for reticulo endothelial cells or organizing fibroblasts (Figs 10 and 11) Only 
when the entile tumoi is studied following pneumonectomy or at autopsy does 
the neoplastic iiatme of the cell seem to be convnicmgh demonstrated 

A ie\icw of the clinical belmMor of these “endobionelual sarcomas” affords 
ftuthei indication for separating them from pulmonan spindle cell sarcomas 


IVERSON BRONCHOPULMONARY SARCOMA 



VIp n Flp 10 


F ik *—1 ntlobrnnehlnl sarcoma luutopev «)WHtni*n) |h»Uim>M muss protluclnp bronchial 
1 inictu n \HI \n lrrsu 

V u — i n lobronchlnl 5 irconm s -ctiont* <h*« p In the mat*'* reveal neoplastic celh provv- 

Ine in u Mmtnmtim* pitUm lbnmtoxvUn and ♦ o*ln \450 \HP \ce lCffiH 

lie 1* —1 mlobrtmchlM f treonm n<*< rotlc tumor obstructing the bronchus Neoplastic 

\Vv ,n "TtER™ ^ l,,c f ' ccondar > Inttammatoo reaction Hematoxylin ana eosln 
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As shown m Table II, one patient lemained well four 3 ears aftei the spontaneous 
e\peetoiation of a “lapidh giowing fibrosaicoma ” In anothei, the lungs re 
moied at autopsj' showed onh blnosis at the biopst site 18 On the other hand, 
massne mtrathoracic lecunence of another tumoi of eonespondmg histologic 
appearance resulted in the death of the patient six and one-half tears after 
suigical removal 

Othei inteiesting featuies of this tumoi ma} be discoveicd In companng 
data from Tables I and II 

From the figures in Table III it is leadih seen that the endobronchial 
saicomas, in eontiast to those of paienchimal ongin, occur moie laieh and in 
toungei individuals, are diseoveied earlier in then development, and 111 be 
havioi are lelativety moie benign It ma} r be assumed that anv benign or malig 
nant tumor of endobronchial location ma} easih attract clinical attention, also 
that paieneli 3 Tual tumors being “silent” have a much longei pieopeiatne course 
However, neithei do these factors nor the anatomic location cntireW explain 
the lemarkable theiapeutic lesults in patients with “fibiosaicoma” of the 
bronchus, foi similar results aie not obtained even when small bionchiogenic 
carcinomas happen to be lemoved eoircspondinglv eaih 


Table III CojrrARATiVE Data From Case Reports or Pulmonary Sarcoma and 

ENDOBRONCniAL SARCOMA 



ENDOBRONCHIAL S\RCOiTA 

FOTMOSARY SARCOMA 

Number of Cases 


8 

19 

Se\ 




Male 


4 

14 

Female 


4 

5 

Duration 




Ran go 

o 

weeks 18 months 

None 7 venrs 

Average 


7 months 

17 months (14 eases) 

Age 




Range 


13-46 jears 

18 05 jears 

A\ eroge 


28 years 

46 years 

I ocation 




Mam stem 


7 


Upper 


0 

i } 

Middle 


0 

2 1 10 cases specified 

Lower 


1 

1 1 

Combined lobes 


0 

2 / 

Right 


4 

11 

Left 


4 

8 

Behavior 




Extrothorucic spread 


0 

4 

Intratborncie extension 

or recurrence 

1 (afler 6 yrs ) 



Whether the data in Table III aie the accident of a small senes, the icsult 
of mismterpictation of the histologic cnteiia for malignai^', or a true nit 1 - 
cation of difteiences in behavior will not be clem until there arc available larger 
senes with moie extensive peiiods of postoperative observation Until then t ie 
trends revealed In these figures justif 3 , at least, clinical separation of t ic 
cndobionehinl sarcomas from mtrapulnionar 3 spindle cell sarcoma 

Rare Ti/pa of Sarcoma of the Lung —There aie few reported cases of 
pmmri lnonthopulmomrv saieoma othei than those formed In spindle cells 
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of caning degrees of differentiation Examples of “nivxoliposareoma ’ “chon- 
dromvxosareoma,’ “mvosarcoma ” and “giant cell sarcoma ’ aie recorded 
Howeier in these the distribution of the tumor was so widespread that anv 
possible pulmonan ougm was obscured or the tumors were so poorlv difter- 
cntiated that the histogenesis was uncertain 


Malignant tumors composed of cartilaginous elements are leported with 
more frequency but the\ also constitute a pooilv defined group 11 Only in 
one of the recorded cases was a pnmaiw origin demonstrated ° 5 I beliere the 
theon could he advanced that the chondroblastic tissue of the bionchus is the 
source of the tumor rather than a teiatoma or hamartoma, as might be suspected 
from the example reported In Knenitz - c In 3,000 primary tumors of the chest 
filed at the Armed Forces Institute of Pathology, there aie no examples of 
chondrosarcoma in which the tumor is clearly of pulmonary origin 

Similar hesitanci is experienced in the acceptance of reported eases of 
pnman rhahdomi osareoma, an exceedingly lare hut important example of 
pulmonan sarcoma Rhabdomyosarcoma metastatic to the lung mav simulate 
a priman growth both clinically and anatomically, thus obscuring the true 
origin of the tumor m a distant site or m such neighboring tissues as the heart 
mediastinum, diaphragm, or upper esophagus 5 ' 59 On recoid is a rhabdomyo¬ 
sarcoma arising in the pulmonan arterv eo 

In its usual form, rhabodoim osareoma of the lung shares with chondro¬ 
sarcoma a disposition toward rasculai spiead, a possible component of several 
histolome cell types and a tenuous lelationship to teratomas or compound tumors 
m Us den\ ation 51 


"When priman deielopment of rhabdonnosaieoma does occur it mav be 
explained as a result of misdirection of the mesenchymal cells unresting the 
bronchial buds as lllvitrated b> Zipkm s c: case in which the bronchial walls con¬ 
tained striated muscle Dr Edith L Potter, in a personal communication, de¬ 
scribed a loose network of striated muscle fibers m the pulmonary mterstituim 
of a stillborn infant 


These unusual demonstrations of the potentialitx of normal cells under 
abnormal conditions are coivekted with the fact that there is onh one recorded 
example of pulmonan ihabdomiosareoma of unitan cell tvpe 63 The Chest 
Tumor Registn ako contains one example of well-differentiated rhabdomvo- 
Mrcoma m which the certamti of a pnman pulmonan origin was weakened 
hi in apparent collision m one area with an epidermoid carcinoma of the 
esophagus 

This tumor is of greater importance than its extreme lanti indicates be- 
c wise it is often considered in the difierentnl histologic diagnosis of certain 
hroneluogciHc carcinoma 04 cz 


uir i f rwf > 11 \i UISsTUJ UGlC 


The imitators ot hrondmpuhnonan sarcoma that are most ficqucnth con 

."nAw 1 VlT"'" "" postmflamma 

npair and pleomorphu cell circinoma of the bronchus' 


; Sa CC 
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When a pcnplieial saicoma encioaches upon a bronclms, it may in the 
!>iops\ specimen lesemble undifteientiated cell carcinoma of the bionchus (“oat 
cell ’ 01 ‘leserve-cell” carcinoma) (Fig 2) The diagnosis is of gieat impor¬ 
tance since the epithelial tumoi, accoiding to statistics from the Armed Forces 
Institute of Pathology, is 500 times as common and is moie lapidly fatal to 
the patient The fiequent diagnosis of sarcoma of the lung in the medical 
liteiatuie mae be the lesult of confusion of these two tumors Reticulum stains 
aie especialh useful m differentiation, since the leseree cell carcinoma eeas 
shown m the course of tins stud\ to pioduce no staniable leticulum and each 
saicoma, stained at the same time, displaced small or laige amounts of this 
mateiial (Fig 4) 

In othei instances inflammatoi e leactions in the bionclius or pulmonan 
paienclmua mar stimulate sucli pioliferation and lepair as to pioduce a tumor 
lesembling tme neoplasia Bioevn and Johnson 0 ’ haee lecently described this 
piocess in the plema lesulting fiom poorly lesolved, localized exudate Some 
"bat similai examples bare been previously lepoited m the lung, 14 09 '* and 
fom casco ha\e been moie leceuth desenbed 08 These, like the peripheral sar¬ 
comas, maj be eeell-ciicumseiibed, fiim, eelnte, and slow giowing Howeeer, thee 
me usualh smaller than sarcomas, and the adnuxtiues of mflammaton cells, to- 
gctliei with bits ot bioneluolai epithelium which mae be attracted to the mass, 
sene to distinguish the puzzling fibroblast as reactiee rather than neoplastic 
Difterentmtion mar be impossible when portions of the “inflammatory tumor” 
aie composed solcle of fibioblasts, colonizing in whorls and duplicating a fibro 
sarcoma 

The endobionchial sarcomas aie among the most difficult to diagnose Not 
onh mae the neoplastic piocess be masked by secondaiv inflammation but when 
biojise of a small polepoid tumoi does iceeal a sarcomatous pattern, the patholo¬ 
gist mae not be certain whether the tumoi is a true saicoma or an epidermoid 
caicinoma si owing spindle changes (Fig 12) Ackeiman' 4 zccentle described 
tom cases of the polypoid tumoi designated “carcinosaicoma” hi him and 
saicomatoid carcinoma” by others' 3 This polypoid compound tumor is slow 
growing, oi lelatieele low malignance, and its behavioi is more like that of 
tine endobionchial sarcoma than like that of orthodox examples of bronchiogenic 
caicinoma (Fig 12) Although diffeicntiation may be of onh academic impor¬ 
tance it can be made in some instances be multiple sections shoeving cleaile 
squamous epithelium m tiaii.sition to suit omntous stiuctures (Tig 11) 

Although icported examples of lhabdomeosarcoma are extremcle rare, 
then importance lies in the fact that thee may be confused evith pleomorphic 
cell nicmoma 03 60 In tins tepe of broncluogcnic carcinoma the neoplastic cells 
become dissociated and bizoire imitating the laige 1 plasinodml giant cells 
desenbed as a eariant of lhabdomeosarcoma 0 The differentiation of the 
teeo tumors is ot both therapeutic and prognostic significance, for a stude o 
nine examples of pleomoiphic cell carcinoma reeeals that this tumor tends to 
aehieec a large lnilke groeeth eelucli, be entue of its relentless local extension 
or distant metastasis kills the patient more seeafth Search for cross stnations 
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Fig 11 


Fig 12. 
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or for fibers impregnated with siher mat aid m distinguishing the two tumors 
If these features are absent, multiple sections of these bizarre giant cell tumors 
will usuallj repeal mucus production, abortive gland formation, 01 syncytial 
patterns, which aid m the accurate diagnosis of the tumor as “carcinoma ” 

SUilIMARl AND CONCLUSIONS 

1 The cases leported lieie are acceptable as pulmonary spindle cell sarcoma 
on the basis of clinical and morphologic evidence This tumor is most fiequenth 
a well-eircumscnbed neoplasm, composed of immatuie spindle cells, it occurs 
in middle life, is of relatneh long duration, and metastasizes in appro\imateh 
one-thnd of the cases 

2 Sarcoma m the pioximal bionchi differs from saicoma of parenchymal 
ongin in that it occurs even moie mfrequenth, affects chiefiv joung adults, is 
lelatnely less malignant in behavior, and is usualh shown to be composed of 
mature fibroblasts 

3 Otliei types of mesodeimal saicomas, such as liposaieoma, lhabdoimo 
sarcoma and chondiosaicoma aie so terj laie that onlv isolated examples have 
been reported 

4 The aceuiate morphologic diagnosis of bronchopulmonary sarcoma is 
complicated bj its moie fiequent imitators These are (a) undiffeientiated 
cell bioncluogenic caiemoma, which may be distinguished fiom pooily differ 
entiated pulmonan sarcoma bj leticulum stams, (b) postmflammaton fibro 
blastic lepan simulating neoplasia and lesembling well differentiated pulmonan 
saicoma, (c) pobpoid epidermoid caiemoma with sarcomatoid diffcicntiation, 
which in behanoi and in structiue mai imitate endobioncliial saicoma, and (d) 
pleomorphic cell carcinoma of the bionchus, which is often diagnosed imosai 
coma or lhabdoim osarcoma 
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experimental production of progressive pulmonic 

STENOSIS 

Dan id E Donald, B V S , M R C V S ,* and John VT Ejrklin, M D ** 

Rochester, Minx 

rpo D\TE no one has described an ideal method foi the giadnal occlusion 
1 of a large tessel wherein the degree of occlusion present at a given time 
could he predicted, this lack occurs m spite of the facts that the problem has 
attracted attention for many vears and that a variety of methods have been 
cniploN cd in pursuit of this goaL Reports on the use of metal bands, fascial 
strips, 1 ligatures of cotton or silk, 3 the excision of pait of the vessel n all, and 
the application of dicetyl phosphate 5 or of Cellophane film 5 ai e found m the 
hteratuie, carious degrees of success have been claimed for the respective 
methods 

In our laboratory the method of mapping of laige leins with bands of 
Cellophane has been used routinely to pioduce gradual obliteration of the 
lumiiia of \essels, others' have repoited piogiessive narromng of the thoracic 
or abdominal aoita m dogs bv use of smnlai methods Results of the applica¬ 
tion of such bands to the mam pulmonarv aitery 01 around the outflow tract 
of the right i entricle in dogs form the subject of this report 


METHODS 

In the first group of Animals, the Cellophane was applied around the mam pulmonary 
nrten in its middle thud An incision mas made in the left side of the thorax between 
the fourth and fifth, nbs The pulmonary arterr was thus exposed and was completely 
freed from its nUnchment to the aorta bv Bharp dissection close to the pulmonary arterial 
wall One or tv.o laminated Cellophane bands, G5 mm in width, were placed completely 
■wound the \i«el In the first two dogs in this group, the band simply was fitted snugly 
around the nrter\, but m subsequent operations it was tightened so as to obtain nn initial 
r< duct ion of the lumen estimated to ho 50 per cent of the original cross sectional area 
holloaing thi« procedure and after a period of observation of the heart's action, the 
pirirnnlium un* closed and the thoracic wall restored in layers 

The same methods of approach and closure were used in the animals of the second 
c no*, but in this group of dogs a tunnel urns formed by dissection beneath the pericardial 
fat pnds that ocrupv the region of the fibromuscolar junction of the pulmonary artery 
and right Mntncte Two or three Cellophane bands were passed through this tunnel so 
as to tnmrlc completeh the pulmonan artery, ogam, an estimated 50 per cent reduction 
of tin limit n was sought 1U this method the bands vcrc secured in position at the ring 
of tin pulmonnrt vnhc nnd vere prevented from riding up the arterv 

In tin finnl group of nnunnl«, an attempt was made to produce subpulmonic stenosis 
\ mid tt rnnl incision un« made in the thorax nnd the heart was cradled by pericardial 
c'-" 'mutts \ fmgtr wnfs insarti .,1 )n to t) 10 C a\it\ 0 f the right ventricle through n stab 
m,< n TI ir osiniattH C cm Itelow the ring of the pulmonary valve With this finger 
nti irt ns a mtnn« of control, a long «liglaK curved needle vas driven through the inter 
—'ll!! 1 C ' r Xo - cm froni the pulmonary valve and made to emerge beneath 

1' o|\, t {, r | ubttcntton March 5 1«S3 
* 11 ' n lh>s|oloin Mnjo Inuntlatlon. 

I'M !<n of Surctrj Mn>o Clinic. 
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the nght coronary artery 1 to 1 5 cm from the ring of the valve A Cellophane band, 
C 5 mm in width, was attached to the needle and pulled through the interventricular sep 
turn The band was then threaded across the lateral aspect of the wall of the nght ven 
tncle in a senes of short bites until the original point of entrance was reached The band 
was tied under some degree of tension and the knot secured with a cotton ligature The 
pericardium was closed with interrupted sutures and the thoracic wall restored 

Preoperative roentgenograms and electrocardiograms were obtained, and these studies 
were continued m the postoperative penod Catheterization of the nght side of the heart 
was performed at intervals throughout the time of observation, the pressures were re 
corded bj means of a saline manometer In some animals, the final readings were ob 
tamed by means of a strain gauge galvanometer svstem similar to that described by Wood s 

RESULTS 

Placing the Cellophane bands at opeiation was not without hazard, in¬ 
stances were encountered in which a teai was occasioned in the thm-walled 
pulmonary artery EYperience demonstiated that freeing of the vessel was 
accomplished best by dissection with sharp scissors in the plane of tissue be 
tween the arterial pall and its overlying fibiofatty tissue, aided by blunt 
dissection during p Inch the ponits of a nght-angled gall bladder clamp were 
worked against the tip of the fingei Also, it was not easy to judge the correct 
amount of initial constriction, o\ erzealous immediate tightening of the band 
lesulted in death fioni excessive obsti notion to the outflow of the nght ven- 
tncle 

Instances of what might be mterpieted as pulmonary vasocoustnction 
were encountered mho dogs During dissection, the pulmonary artery sud¬ 
denly decreased greatly in size, this p as followed quickly by ballooning of the 
right ventnele and a noticeable slowing and peakenmg of cardiac action 
This state was maintained for three or four minutes, p hen an equally sudden 
return of the pulmonary aiterv to its previous size occuned, accompanied by 
rapid disappearance of the nght ventricular dilatation and resumption of 
normal cardiac action One of these two dogs pas found dead the morning 
after opeiation, findings at neciopsv pere indicative of acute obstniction to 
outflow from the right ventricle 

It p as noted also that only one oi tu o bands should be placed If more 
than this number were applied, thev combined to form a hard, unyielding 
ring that ultimately eroded through the pall of the pulmonary niterj 

PULMONIC STENOSIS 

Studies of Pressure— The dogs m the first group pere cathetenzed twice, 
once within a month of operation and again just prior to death The results 
are given in Table I Right ventricular hypertension P r as demonstrated m 
two of foui surviving dogs These two animals pere among those m which 
initial reduction in the lumen of the pulmonaiv arterv had been obtained 
Pressures in the pulmonary aiterv distal to the band, m the right auricle, and 
in the inferior vena cav a p ei e within normal limits 

The animals in the second group were cathetenzed more frequently, the 
results are listed m Table II Two dogs showed slight increase of right ven¬ 
tricular pressure earlv in the postoperative penod, but a progressive increase 
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rr yjLE J MEAN BLOOD PRESSUFES IN 4 DOCS AFTER SIMPLE PLACEMENT OF CELLOPHANE 
TOJLE 1 MEAN U ov Bavds PulhoNAKT ARTERY 
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%\ ns rev ealed during later studies Right v entncular hvpertension was present 
finallv in three o£ the four dogs in this group, again, piessures m the pul- 
monan arten and right auricle remained -within normal limits No evidence 
nas noted of elevation of the end-diastolic pressure m the right ventricle 
One of the animals which exhibited increased pressure m the right ventricle 
earh in the postoperative period vv as found dead on the nineteenth postopera- 
tue da\ , the wall of the pulmonan art err had been eiodedbv the constricting 
Cellophane hand 


Tour II Mean Rloop Pfessupes (Except Where Indicated) in 4 Dogs After Anchoring 
Cellophane Banos Afolnd Pulmon \by Artekv 
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h hclrocnnhoqrann —No changes were observed m postoperative records 
until the third dav At this time slight elevation of the ST segment was 
notid in Lends 1, II, 111, and aV F and depression of the S-T segment of equal 
in ignitude was presuit in leads aV K and aY L , these changes wete accompanied 
In an inertase m the amplitude of the T wave m all leads These alterations 
progressed to a mn\nmini on the seventh dav when the shift of the S-T seg¬ 
ment was will defined and the size of the T wave was equal to or exceeded 
that of the QRS complex From this point the modifications regressed until, 
"u the seventeenth postoperative dav the S-T segment was again on or near 
> ic hist line and the T wave w is the same size as that iti control records Be- 
u.mme at this tunc gradual alterations of the QRS complex were noted the 
in"-! prominent features Doing an increase in depth of Q, S„ and S w.tl. 

; m " »' »»<> >l«ro„o of S„ P Tho.e , a „ Uo", propel 5 

... '"•» "«<• trnlh .Were,, from ooo.rol roooXa 
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mainly negative deflection being noted m Leads II and aV F , ulule aY R had 
become wholly positive A biphasic deflection of approximately equal nega 
tive and positive components was iccorded fiom Leads III and aY L . In these 
last iccoids, a positive shift occimed m the S-T segment in Leads II, III, and 
aY F , v lth an accompanying negative displacement in lead aY K No significant 
alteration -was noted in the duration of the QRS interval at any time during 
the penod of obsenation An example of these changes m configui ation of 
the QRS complex is seen in Fig 1 

Animals m w Inch right ventricular hypertension did not dei elop yielded 
postopeiatne lecords sinulai to those obtanied dining the pieopeiatue 
penod 
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Fig 1 —Electrocardiographic changes during de\elopmcnt of right \entricular hj pertensfon. 


Roentgenograms —In onh one dog was any evidence of caidiae enlaige 
ment obtained by loentgenologic examination In this animal, slight enlarge 
ment of the cardiac shadow was seen toward the end of the fiist month, defi 
lute evidence of mciense in size was piesent at the beginning of the third 
month The records were made with the animal m the antciopostenoi posi 
tion and the mciease in size of the cardiac shadow Mas noted along the lateial 
bolder of the light \entiicle This animal exhibited the gieatest right len- 
tnculai piessuie recorded m this studi 

Xccropsg and Histologic Findings —In all dogs the Cellophane bands 
were buried m a mass of firm, fibious tissue that lias adheicnt to neighbonng 
structures Although this connectne tissue was applied closely to the Cello 
plnne, it ms not adherent to the bands and they could be extiacted fiom 
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their beds with little difficult Apart from being somewhat more brittle a 
before the bands were unaltered grosslv In the first series of animals the 
hands had moied toward the bifurcation of the pulmonarv aiterv, so that 
compression of the right and left branches was present at then origin, rat er 
than compression of the mam pnlmonarv trank In the second group of an¬ 
imals the ongmal placement essentiallv was mamtamed In all instances 
the cross sectional area of the lumen of the vessel mas reduced at the point 
of application of the band, measurement of this eonstnction revealed that 
onh when the lumen mas reduced bv at least 63 pel cent of its original size 
was right lentneular hvpertension present One exception mas noted one 
dog which had no evidence of nght aentnoular hvpertension on catheteriza¬ 
tion and which had a luminal reduction estimated at 40 per cent had hvper- 


trophv of the nght i entncle at neeropsv 

The pulmonan arten beneath the band nsuallv appeared noimal grosslv 
although it was thinner than m lmmediatelv adjacent parts Small ndges of 
endothelium were present at the point of greatest constriction m two dogs 
which had hapertension In addition, an oval aneurysmal area 1 bv 0 5 cm 
u as tound m one of these dogs, this anenrvsmal change w as situated m the 
posterior wall of the pulmonarv arterv approximatelv 2 or 3 mm on the nght 
lentrieulnr side of the hands Piestenotic or poststenotic dilatation of the 
pulmonan arterv w as not found m anv animal 

In dogs displaving hvpertension, the nght ventricle mas enlarged and over¬ 
hung the left so that the length from base to apex mas equaled bv the widest 
dnmetcr 'Ueasmements of the wndth of the muscle of the right ventricle 
demonstrated an mciease in the muscle mass of the hearts of hvpertensive 
(logs when compared to hearts of normal dogs oi of those in which hvperten¬ 
sion did not do clop (Fig 2) 

Histology a\U, compression and atiopha of the pulmonarv niterial wall 
were noted beneith the band associated with a subendotlielial mciease m 
conneetm tissue elements espeeialh on the nght aentricular side of the con- 
stndion Vo alteration was iound in the endothebal lining tlnonghout the 
main pulmonan i ousels 


si nmi uomc stenosis 

In no mst uiee w is nideiue ol nght \entriculai hepertensmii or heper- 
troplu found m dots whuh hid Mihpuhiionic stenosis noi had the enen cling 
1 '"’’I'hmc bind produecd ane olntruction to outflow irom the light eoutride 
Hu bands woe found encased m i small rim of dense fibrous tissue sharpie 
, , , f ™ n ‘ th< surrounding muscle m onh one animal was the band loutid 
“ '» noheii One dog exhibited a small outpouclung of the wall of the right 
uitii, h twemi tin band and the ring ot the pulmonan eahe hut 
" en/iiio" studies mealed no obstru. turn to outflow from the initrnh 

r, 1. ,hnr*; of ,,lf through wInch the handshael passed 
that an cmlrelnig ring ox <Wlv packed pnctioalh aiaseular, 
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collagenous fibeis had been laid down around the band This laiei of fibrous 
tissue was distinct fiom the adjacent caidiac muscle, which exhibited no nb 
normal featuies 

COMMENT 

Though the senes studied was lelatnely small, points of technique con 
tributmg to success 01 failuie weie caiefully eonsideied in each case It was 




Up 2—n Xnterlor \le\\ of hearts Tlio specimen on tlie loft was from “ l?h!rh 

did not exhibit right \entrlcular h> pertenslon that on the right \'as f™"* JJ n 
exhibited a mean right \entrlcular pressure of mm of mercurj I# cross „J,mrv 

heart from a dog svhlch had right xentricular pressure of 95/1 expressed In mm or m rcury 
note dilatation and h> pertrophy of the right \entrlclc and the degree of stenosis of the pul 


monary orterj 
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among the ieeoids The thoiacic leads in each instance fulfilled inanj of the 
catena necessaiy foi the clectiocaidiogi aphic diagnosis of hypeitiophj of 
the light ventricle in man 13 

Histologically, thinning and atrophj of the pulmonary aitenal nail were 
noted beneath the band, togethei with an increased amount of subendothebal 
connectn e tissue mainlj on the cential but also on the penpheial side of the 
tegion of stenosis In one dog, a small aiea of eiosion was noted in the ar¬ 
terial wall, piesumably caused by tuibulent flow cieated bj incieased re 
sistance Otherwnse no extensive changes occuired in the pulmonary aitery 

SUMMARY 

Wrapping of Cellophane bands around the pulmonaiy aiten in dogs ic 
suited in light ventuculai hipeitension and hipeitiophj of the light ien- 
tnele The major factoi contnbuting to a successful end result w r as thought 
to be the initial degree of consti iction pioduced at operation 

Results of caidiac catheterization and of electioeardiogiaphic studies 
weie lndicatiic of the progiessne natuie of the stenosis 
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lung abscess and be on chi al catheterization 
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1 BRONCHOGRAPHY B\ CATHETERIZATION IX LUXG ABSCESSES 



E MIAUL deal only wtli lung abscesses apparently due to no pie- 
existmg lesions, such as bionchial carcinoma, neighboring bronchiectasis, 


hidntid e\st, etc 

It is eustoman to sai 25 34 that bronchography does not inject the cavity 
of such abscesses That is true as far as the classical techniques of bronchial 
opacification are concerned On the other hand it is possible to obtain satis- 
t icton opacification of lung abscesses by injecting the contrast medium by 
means of a catheter into the diseased lobe or segment We deem sneb a pio- 
(f dure to be highh profitable since it gives us an accurate anatomic picture 
of (he lesions at the beginning of treatment, adequately localized antibiotic 
instillations arc therein made possible At the end of tieatment it contributes 
to the coirect appreciation of the final results Applied to a whole series of 
lung abscesses it enabled us to get a cleaiei pictme of then anatomic evolu¬ 
tion and in particular to make appaient the lemnrkahle frequency of residual 
c mties 

We shall suecessneh deal with oiu equipment, the technique of accurate 
hrwiehographi m abscesses, and the subsequent results 


EQUIPMENT 

The ivtheters (Fig 1) that mc use* are made of lather stiff rubber The 
<nd of tin. catheter is made opaque bv the addition of lead salts They allow 
i du per and moie accurate penetration into the bronchial tree than Thomson’s 
(.atheler Thcx come in txxo diameters No J9, the largei of the two, con- 
ionic nt for aspirations and total bronehographj with uater-soliible medias, 
and \o 1 ) the smaller, m Inch is used in most cases 

Different tvpes of catheters nm be obtained Straight catheter Curved 
catheter whose end makes an angle of appro\imatcl\ 100 degices with tliebodv 
Tins type of catheter is most often used, m total bronchograpln it makes it pos¬ 
sible to switch rapidh from the right to the left side, and its extremity lodges 
* isili at the entrance of the upper lobe Inonehus It is also used for tlic 
middle hdu uid the larious segments of the lowei lobe (with the exception, 
mweur of the apical segment) Strongly curicel, honl shaped catheter con- 
x.mcnt for cathotonziiig the apical segment of the upper lobes Catheters nith 
n ' "" 1 * *' nu! ’R*'essan to jxnetiate the postcuor and anterior segments of 
>< »P!" r loin and often quite useful to inter the bronchus lending to Nelson’s 
° r ''' ,, "e catheter will be used for the postcnoi segment 

' Jv ' 1 r I Mnrrli Id 19 ; 

m-i a, 11 n Ir „ nn ,i , nlm ,[ nrt „ r( 1 1.J thr nrm Ccntile In Pnrli 

r.r 
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of the light uppci lobe, for the lingula of the left nppei lobe, nncl for the 
apical segment of the light lower lobe 

A sensible choice of sound plats a eonsideiable pait in the final success 
Seteial attempts aie sometimes necessaij to hit upon the light tipe of sound 
Tn some cases, no sound has the cune necessai - } and it must be modified for 
the case in question 

Befoie finishing we would like to point out the ingenious little instillment, 
detised bj Pien and Casalonga It is a cathetei wdiose tip can be dnected 
and which can lendei leal sen ice m the catheterization of segments difficult 
to entei (in paiticular the apical segment of the supenoi lobe) Gidlund of 
Stockholm suggested the use of a similar cathetei 

A steel mandiel is used to guide the cathetei down to the glottis 
A eomcal adaptor, because of its crhndiical giootes, allows a satisfacton 
tightness of the sjnnge-sound gioup 





Up 1 —Equipment from top to bottom the sound on Its iiiamlrel 
cur\o<l catheter a double cur\cd catheter another t> pc of mandrel 


a ^tralpht catheter 
the conical adaptor 


a 


techniques 

.1 Anesthesia —Wc use a preanestlicsia 0 20 Gm gardenal and O', mg 
atropine one half an hour befoie the examination, then a 1 per cent solution of 
Pantocaine abate the lannx and a 05 per cent solution in the bronchial stage 
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The use of a Yilbiss atomizer allows a notable saving of drugs m the bucco- 
pharvngo lars ngeal stage The total dose of Pantocaine used must not exceed 
0 001 Gm for each kilogram of v eight If this rale is adheied to and if bai- 
Intnrates are used as pi eanesthetics, toxic accidents are negligible 

B CafhcfcnzaUon —When the anesthesia is complete the patient is made 
to strip to the naist The selected cathetei is slipped over the guiding mandiel 
prevmuslv lubricated with Lipiodol (we make sure that the cathetei moves 
freeh along this mandrel) then with the help of a laryngeal mnioi the end 
of the catheter is placed at the entrance of the larynx All i\ e hai e to do then 
is slip the cathetei off the mandiel while holding the lattei in position AYhen 
the passage of the sound is difficult, as in the cases of catheters with double 
cunes it is adusable to push the catheter beyond the glottis with the help 

of the hrvngeal mnioi, in this instance the catheter should he pushed m by 
an assistant 


Before leai mg the site of anesthesia, we make sure that the cathetei is 
(orrect \ placed in the trachea (One is relatively suie it is v ell placed if the 
catheter can lie moi ed freeh , the patient can no longer talk ) 

Ins IS the ," reqUeSted t0 Cl0Se h3S mouth and hold the cathetei m 

nder ffiL: f “ Clgarette The Procedure is conducted 

* h T S 7A °: 1(101 ln meanS of sma11 hack »nd forth and revolving 
licit 1 Cathetcr 8h0Uld be intl od " ced u *o the lobe 01 the seg- 

b c ion linn slZ d , Fo1 l thl ® P rocedure the diaphragmatic opening should 

a,ai he obtained O ea \* r0Ilt and lat * rnl ° f the end of the c «thetei 
'wthnnimc'cf f ? UCe the Cntheter is placed, the anesthesia is completed 
■th an mectmn of 1 c c of a 0 5 per cent solution of Pantocaine 

<anti ^\^Uon - of little impoitance if a 

and the evamuntion can i lnCG , e cn theter blocks the return of the Lipiodol, 
If a more extensne broncho"^ P3tlent Stambn e behind the seieen 

«PPer lobe we 0 ” cZZ ” deS “ ed ’ for that of a whole 

operate wh,!e the patient i^n.h^p^^" 4 the W of ^y a " d 

hut, m those lo^ln'edhrn'!!.) 0 ^ me ? mm ls a 40 P er cent solution of Lipiodol 
'"-ess lwltw s t ,ch are performed »«»««■ ^t 
’* 51 LmbradiP or D l" fl '° r of " ater so, " blc d ™gs of the Ioduron 
° ut ' "nth drugs make no < hi whOTe a(bnnta ^ we base pointed 

uu<h sirsble resulual shadow s repeated °P aci fi<‘at , cms of the cai Hi w ithout 
hr<mehognpln is * c0 ' e L Liodone cNtiemeh n ntatmg m total 

broiK hi that ,s Zn^ 1hrm,Bh ^ a ” d hrger 

means of the catheter ul „eh i 0<? sens,(nc ' puts of the hronclml tree hi 
tt.lhth, "7 r "hmh makes it perfeetli tolerated ' 

I "in ;;;:f t: ~ • - 



160 


THE JOURNAL OF THORACIC SURGERY 


nvrv obtained by BRONCHOGRAPHY in lung abscesses 

Bionchography must be done at the beginning and at the end of treat¬ 
ment of lung abscesses m order to be able to appreciate the quality of the 
healing 

A Initial Bronchography —It presents numeious advantages as Matte) 
clearly pointed out It definitely loeabzes the imohed segment It makes 
possible an accurate anatomic picture of the suppuiation to be tieated In 
some cases, Lipiodol shows lesions that standaid \-iay examinations do not 
at all disclose, for instance, it outlines one of those fistulas created by paien- 
chymatous suppurations between two segments, 01 even through an niterlobar 
fissuie Such communications prove particulaily fiequent between the diveise 
axillary zones 

For the physicians who treat abscesses with instillations, initial broil 
chogiaphy assures a still moie valuable function the contrast medium shows 
the antibiotic its way The practitioner knows that if he uses the same cathe 
tei held in the same position, he will safely inject penicillin, Aureomvcm, or 
Chloiomycetin into the abscess 

It is often advisable with a patient suffeung from acute suppuration to 
postpone a few davs such an examination As soon as he is hospitalized, we 
submit such a patient to a systemic antibiotic tieatment penicillin, or even 
better Iodhydrate of the diethvlaminoethylic ester of benzyl penicillin, Auieo 
iiiycm oi Tenaniycin, accotdmg to the bactenologic data We immediately 
perform a Inonchoscopy, this examination enables us to spot which segmentary 
opening exudes pus, to get bactenologic samples in situ and to cleanse the dis 
eased opening with adienalin The ladiologic file has m the meantime been 
established until a good lateial film as the niastei document We thenpioeeed 
to make a first instillation which enables us to select the appropriate catheter, 
and one oi two dais latei we peifoim our initial bronchography 

If Lipiodol is appbed, we shall use a small dose, 5 c c at most, so ns not 
to mterfeie wnth later radiologic examinations, but, ns we have pointed out, 
it is bettei to applj diodone to such cases, the images obtained aie a little 
less spectacular (Figs 2, 5, 9, and 10) but the adiantage of an instantaneous 
resorption is len great in the case of an affection that will lime to be watched 
daih undei x rav examinations 

B Final Bi onchography —We deem this step to be of a still greatci mi 
poitanee than the initial examination It is indeed necessary to make another 
anatomic checkup at the end of the treatment (whatcier the technique used') 
I>ionchognphi often giies moie accuntc insults than tomography, ns Case 1 
shows 

C\se 1—A tanner, 4S rears old, offer one week of feier in Tannan, 1051,^ expec 
torated n ^mall quantitr of putrid sputum He wns hospitalized on Ton 15, It'ul He 
expectorated 150 Gm of pus dtuh \ ta' findings included a Inrgc cnwfi in the pos 
tinor segimnt of the right upper lohe After SS dnrs of sWernic penicillin trontment, 
one million units dmh I no local treatment), there was clinicnl and rndiologic recoien 
Tomographies taken on Feb 27, 1051, shoved a ■muiU suspicious image within S cm of 
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n Vnr,h5 1151 a diodonc broncliogrnphv showed a residual carvtr 

5>* => m ' ‘»"“ i ”■ d ""” se 

undir ob'erv at ion. 

, , i +i, P ia tip fewer inconveniences to the use 01 

In the final broncliogiapln theie aew mam 

plete opacification of the diseased lung so as to aenfy the soundness 
whole bronchial tree 



Up 2 (C u*o \\ ■ —vbic^Bs of ll\v- posterior w»cmont of the ripht upper iobe treated 
b\ oiutmlc junUUUrt cllnlcnl healing Bronchoprtvplw at the end of the treatment showed 
Km ill n «(du*\t cmU\ 


U the end of a treatment, bronehoginphv mnv reveal a strictly n ormnl 
bronchial tree, on the other hand it often makes appaient residua? lesions 
bronchial dislocations and distmlions small local bronchiectasis, and espe- 
ualh usidud vauties at the site of the suppurative lesion When enieful 
hronehagr iplues ire performed on patients ehnicnlh “healed” of their lung 
ihstcss residual unities are fiequcntlv discovered We were impressed In 
the fu<t that such t uities are often quite well tolerated presided thev are 
«l suinll volume mil in t location allowing drainage We have nine patients 
umb r observation who have been climeallv healed foi more than two rears 
m sjuii of considerable anatomic sequelae revealed at the end of the treat¬ 
in'nt ( nos 2 arid *> arc of such a tape 

* v r 2 — \ V.vev; eld market folimonger, nn ol>e<=c woman, wn< without nnv return 
ton own' tit On April J7, 1‘Mi, -lio presented nn Route pneumonitis with an abrupt 
"t- »»' bo-pilnti-ed on Mnv 10 n . cnou , condition winch made nnv 
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immediate local intern.cation inadvisable Under s>atomic penicillin treatment the pa 
tient's general condition improicd but purulent expectoration and radiologic symptom* 
persisted The first instillation was made on Tune 1, 1049 Hroncliogrnpln performed after 
the fifth instillation showed a large biloculnr cavitv in an nxillarv branch of the anterior 
segment of the right upper lobe Eight more instillations of ono million units penicillin 
were given At the lieginmng of Julj, the clinical recover} was complete The patient 
left the hospital, she was examined again on Tan 24, 1951 Clinical recoien persisted, and 
the standard film wns normal 



Ftp 3 (Case 2) —LlDlodol broncliogrraph} six weeks aftci clinical lienllnp small residual 

cavitj 

In Case 2, tte hate been unable to establish what became of the residual 
cauty bj means of a later bronchogtaphy On the contraiv, the intei est in 
Case 3 lies m the fact that segmentary Lipzodol still letealed a residual canti 
in a patient ttho has been well fot ovei two j ears 

C\se 3—L A Z, 5G years old, was hospitalized in November, 194S An abscess m the 
posterior segment of the right npper lobe showed marked improvement after nine instillation* 
of 400,000 units of penicillin On Feb 8, 1949, bronchogrnph) revealed a residual cavitv 
and bronchial irregularities After six more instillations there wns climcnl healing The 
patient was examined again m Hay, 1951, and there wns no respirator} manifestation since 
the patient's abscess However, the bronchographv performed on Hay 23, 1951, showed two 
verj small re*idual cavities in the posterior segment of the right upper lobe (Fig 4) 

Obviously theie are less fat ot able eases wheie eithei large ot pool It 
dt anted entities piecipilatc a relapse of the suppuration Ileie again, In on 
ehographt gites an accurate sutgical orientation ns Case 4 demonsitntes 

C’asf 4—I) U R, a 45 tear old salesman, had an abscess in the apical segment of 
tlie right upper lobe in Hav, 1050 Healing occurred after local penicillin treatment, tel 
a huge catit\ persisted which was easilt injected with diodone (Fig 5) The location 
of the canti a* well ns the patient's rather poor general condition made resection inad 
visnblo at this time Relapse occurred m Jnnuart, 1051, a total diodone bronchographt 
injected no entities however, an accurate bronchographt performed with Pien's catheter 
revealed a large residual cavitv I obectomv wn* performed after cleansing instillntion* 
(Dr Roboud) TIi*tologic examination revealed a nonepithebred lntraparenchvmatou* 
env ltv 
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CONCLUSION'S 

,„c tiealment »£ tans abscesses ^’atoWeS— Set^e 

r„; -««-«— •*— 

healing 



>lc 4 F*lg “» 

Hi. 4 (.Ca»^ 3)—\b*e •* of the posterior segment of the right upper lobe healed bj 
\v till \U n On Mm .3 lJol two a^ars and one-half after the clinical healing bron- 
cl h njii) f III In) vt« two sol'll! n«llual ca\itlf>« 

Hk 4>—Mi cf°^ of 1 !k apical segment of the richt upper lob* 1 treated b\ In 

MlHaffrn in Ma\ 1 * n Dlolow bronchocraph} on JuK 31 1^50 hucu re«l lual cnvlW 

1! T!vhATM*NT02 IlM \B>CE» B\ MK.\N^ Or CVTHETFR INSTILLATIONS 

s mce W* «« have used the catheter lust described for therapeutic pur¬ 
pose s Tins method proved most effective m the treatment of lung abscess 
The tMmupic used w is the same ns the one described previouslv the same 
culut.r md the smie position that unde a satisfactorc opacification of the 
( tuts pos-.)i)li n th> linn of the imti ll bromboirrapln were used "When the 
> illnt«r Mas m tin comet position the patient st itidins behind the fiuoro 
s ojm Mnui atusthesn completed bv lnjectinu 1 e e P intoe line ind the 
pitnnt placed in mu h a position as to allow the mice ted fluid to remain as 
b >•_ s possible in the Mippuntm foe us the therapeutu substance \c as then 
so K i m<'» d 

1 o- h nc while the antihiotu used w is penu dim alone (one million units 
,!1 ” ‘ ‘ v ' im ‘ ^Imioni Aetualh penieillm rein nns active m suppurations 
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caused b\ anaeiobes and otten in those caused b\ giam plus bactcna It a 
stud\ of the oiganisms ie\enls a pool sensitmta to penicillin, sultonaimds 
shall be used (1 gi ) 01 Auieonn cm (010 Gm plus sodium ghcmate) oi 
C’liloiomjcetm (0 25 Gm ), but this lattei is much moie nutating foi the 
bionclnal tree Thus we \eiv often use a mixtiue of one million units of 
penicillin plus 010 Gm Auieomycm plus 1 Gm sulfadiazine for the same 
instillation 

"Without neglecting the useful action of sjastemie antibiotics and of pos 
tuial diainage instillations aie made every day oi every other dai As a 
rule the patient becomes accustomed to them easily, as soon as the second oi 
third instillation we have peifoimed them without any pieanesthesia The 
patient’s tempeiatuie leiy fiequently shows a slight use in the earning of 
the dav when the instillation is made, but this is not alaiming 

When the instillations pioie effeetne, they do so piomptlj and then ac¬ 
tion can be felt in the decline of tempeiatuie and less abundant sputum The 
total numbei of instillations can \ arj betw een six and about tw enty, how ei ei, 
tliea should be discontinued if a maiked nnpioienient has not appealed after 
six oi eight instillations Most of oui hospitalized patients haae been sub 
mitted pnoi to then admission, to tieatment by seaeial svsteimc antibiotics 
oi aeiosols Fiequentlj, we haie found that the i err same antibiotic that 
has lutheito pioied ineffective, becomes effeetne when injected light into 
the suppuiating foeus It is quite likely that the soit of “chimney-sweeping” 
effected by the cathetei as it penetiates into the dianting bionchus has an mi 
poitance of its own apait fiom the antibiotic action 

Since initial bronchogiaphv enables us to make sure that the substance is 
eouectla injected into the abscess, we think our method as accurate and less dan- 
geious than the tianspanetal injections faaoied ba mam authors 15 10 52 The 
use of a mbbei cathetei (placed with the patient behind the fluoi oscopic scieen) 
also seems to be piefeiable to the use of a bionchoscope, 1 ' 18 28 since lepeated 
lnonehoscopies haae a moie tiannuitizing effect than instillations and because 
in injection peifoimed tluougli a bionchoscope no mattei how' skillful the 
phasicmn is much less accurate than a catheter injection 

We ha\e eliminated fiom oui statistics all suppuiations secondair to a 
pie existing bronchopulmonaiy lesion hydatid cyst, bronchial carcinoma 
hi onchieetasis etc We are concerned only with apparently primara abscess 
We ha\e also had to eliminate about fifteen cases m which oui data were too 
incomplete and cases m which we lost contact aaath the patients The icmain 
ing fifty one cases between 1946 and 1952 form the basis of this studa All 
these patients were examined again in 1951 oi 1952 by one of us and mam 
have been submitted to tomogiaphic and bronchographic checkups 

1 Etiological Data—Of these patients 46 were men and 5 wcie women 
Then ages appeal in Table I 
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MFTR \S VXD CH VRPIX LLXG ABSCESS VXD 

The age was not noted in two cases A definite etiologv was appuient m 
seiui ot the fittv one cases oulv In one patient the abscess was subsequent 
to i sei bath with submersion m six patients it followed a suigieal nitei- 
\ontion (two gastrectomies one piostatectomv one eholeevstectoun one 
drained appendicular abscess and one colon lesection foi a caicnioina) 5\ e 
ha\c ncui come acioss an abscess subsequent to dental avulsion 01 tonsillec- 
toun 

2 Tnpoqraphc Data —Table II shows the location of the suppurating foci 
we ha\e tieated 

Table II Location of Tpeatep Foci 


F-ICHT StPE (40)_j_ LEFT SIDE (^15) 
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Table HL Results or Cathetet Treatment 


I Cured 

\ Clinicallv and anatomically completely healed 

B Clinicalli healed (more than 2 vears) 

Obvious anatomic sequelae 

C Clinically healed (more than 2 years) 

Xo bronehogrnphie and tomographic checkup 

D Recent clinical recoveries (more than 3 months, less 
thnn 2 tears) 

4 

- 72 5% 

11 Failure of medical treatment 

14 

27 ~>7r 


AVe lime listed uudei A patients who ha\e chnicalh lecoieied, in whom 
good tomogiaplues and bronehogiaphies show a complete icshtutio ad integrum 
Case 5 is of thus tvpe 

ClSE 5 —F O R , R 51 i ear old municipal clerk, was an alcoholic patient without am 
bronchial lnstori He presented a subacute pneumonitis at the beginning of April, 1940 He 
was hospitalized on June 1, 1941 X rat films shoued a voluminous opaque focus with a small 
light spot in the apical segment of the left loner lobe Four instillations of one milbon 
units of penicillin acre given Lipiodol bronthograph revealed a bronchial short circuit caused 
bv the caviti between the apical and n subnpicnl bronchus sprung from the posterobasal 
bronchus, quite close to its origin (Fig 7) After four more instillations (Fig S) the pntient 
was rndiologicallv and elinicallv healed Final bronehogrnphv on July 20, 1940, revealed a 
strictli normal apical segment The patient uas examined again on Tan 27, 1951 He was 
in perfect clinical condition ivitli a normal thoracic image 

Group B consists of nine patients whose cluneal rocoieri has lemamcd 
excellent at least foi tito years aftei the end of the tientment, but m whom 
tomogiaplues and especialh bionchogiaplnes ie\eal anatomic sequelae—hi on 
chiectasis oi lesidual cavities at the site of the suppuiatne focus Such sc 
quelae aic ten fiequent if thej aie looked for undei coirect technical con¬ 
ditions but thei do not necessanlv imph an unfat orable prognosis Thus we 
hat e had undei obseri ation foi set ei al t ears some patients with residual cavi 
ties that hate not become lemfected (we know lion numerous me the 
cases of bionchiogenic cists uhicli are located in a faioiable diainmg position 
m the uppei lobe and so lemam silent) and that hate not caused am clinicnl 
distill bailee m the patients Easili toleiated and susceptible to a slou spoil 
taneous i egression (Fig 4) such residual cavities do not in themsehes lequire 
resection In the preceding section dealing with bionchographi lie haie 
desenbed tuo cases of this tvpe (Cases 2 and 3) 

AVe hue grouped m a thud categon, C, nine patients who haie been noil 
for moie than two icars but for uhoin no tomograplnc and hronchographic ac 
carafe anatomic chcclups have been made These patients haie all been ex 
mimed again m the course of 1951, thei lead normal hi es without anv respira 
ton clinical manifestations, their standard radiologic film is normal or nearli so 

The last group D includes patients whose clinical leeoien has been com 
plcte foi at least three months but whose treatment took place less than tno 
iears ago AA'hnt lies in store for these patients uho lime been treated and 
who hue “recoxered” for a little time? For some who present important 
residual cavities the prognosis is guarded for others who present relatneiv 
u imp pottant anatomic sequelae we mav hope that thei will stay elinicallv 
healed and wall not relapse Case 6 is an example 
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C\se 6—A. I) D , an unskilled laborer, 31 iears old, was without previous respiratory 
difficulty On Nov 7, 1950 he experienced hemoptysis followed by purulent expectoration 
The patient was hospitalized on No% 17, 1950, and presented a large suppurative focus m 
the posterior segment of the right upper lobe After a thirty four day treatment of one 
million units of sistemie penicillin and sulfathiazole there was an afebrile, radiologic 
improicmcnt, let pus was still raised The patient was examined by us at the beginning 
of Iaminr\, 1031 Pronchogrnphi on Feb 5, 1051, reeealed two persisting cavities in the 
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posterior segment (Fig 9), icterus was obsened After three months’ rest, bronchographv 
on Mn\ 7, 1951, indicated spontaneous regression of the residua! canties The patient was 
discharged, subject to occasional examinations Bronchographi on Feb 11, 1953, showed 
small persisting ca\ lties but a satisfactory clinical condition 



Fig 9 Fls to 

Fin 9 (Case G) —Abscess In the posterior segment of the right upper iobe Clinical heal 
1 ng Dfodone bronchogroplis at the end of the treatment tuo residual cai lties 

Fig 10 — Vbscess of the posterior segment of the upper lobe Inftlal Dlodone bronchog 

raphi 


Hete is a patient Mho impioted undei the instillations but Mho still pie 
seated Imo impoifont lesulual cavities at the end of the tieatment Should 
a segmental oi a lobal resection he immediately peifoimed? The etolution 
of these cavities shoved that they had a marked tendenev towaid spontaneous 
regiession The patient is still submitted to penodical checkups, but we hope 
that cluneal lecoierv will last without i elapse 

In Group II, mg hate listed the fourteen cases in ninch tlie medical tieat 
ment failed It foims a lathei heteiogenous gioup composed of one patient 
Mho is still suffering fiom a chiomc bionchoiihea that can certain!} he rc 
Iated to the acute abscess, one patient mJio died of a biam abscess in spite of 
the radiologic dealing of the pulmonary lesions, one case in which the lung 
abscess Mas just one localization of the multiple suppmatne foci of appen 
dicular origin Mhieh pioxed ey entuallv fatal, Imo eases of chionic suppuration 
in large residii.il canties The nine lcnuuning patients ueie submitted to 
resection citbci immediately aftei a pics ions cleaning up In means oi in 
stillations or following a relapse Thiee eases ueie light pneumonectomies, 
tuo right uppci lobectomies Imo right Jomci lobectomies and tuo left pncti- 
nionei tonnes 
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Our statistics theiefoie show 61 pei cent definitely healed, 72 5 per cent if 
wc include those listed under D which date back to less than two vears T ese 
figures mai appear ummpressn e, but three facts must betaken into conadera- 
t,nn 1 AVe hai e adopted strict criteria of recoi en AVhat u ould be the re 
suits of meie medical treatment oi of pneumotomv judged by the same stand- 
aids? 2 A whole senes of our patients came from a thoiacic surgeon on 
whom a gronp of doctois call foi then worse cases 3 Last, we have included 
cases of (hromc suppuiations (which had gone on foi moie than thiee months 
when the treatment In instillations was begun), m such eases the peieentage 
of medical reeoienes hardlv leaches 50 pei cent, which brings oui general 
st ltistics dow a 

If we compute our statistics with the findings published hi diverse au¬ 
thors wc find that Mattel obtained 90 per cent reeoienesm thntv-thiee cases 
of appareuth primnrv acute abscesses Veiw encouiaging findings were also 
published hi T Berard,' H Benard, 5 Abel and his associates, 1 Bourgeois, 14 R 
Rininud R Castaing,' J Dnrou\, P Outlet, 01 J Tenasse,” JI Fouiestiei and 
Lc Bouehcr 3 R Petitjean r Iv P Bopp,’ 2 Mnnnes, 48 J A Pilheu, 03 Al Zac- 
enrm 11 and D Vega 

Mav these findings be consideied as an improvement 0 Undoubtedly so m 
our opinion Indeed there haic been lung abscesses ulnch licakd sponianc- 
ouchi It is not ens\ to establish m what peieentage in new of the reduced 
field of main medical statistics and also m new of the fact that such spon- 
t moons “healings ’ were often published without having gone thiongh the 
test of time Archibald wrote that hetoic disappeanng one lung abscess was 
recorded m two oi three statistics undci the heading ‘ healings ” This 
humorous statement is ccrtninlv not entireh devoid of tnith Mattel states 
in Ins hook that out of 105 patients suffeung fiom lung abscesses who weie 
tre iteil between 1015 and 1945 m Ins depnitment In means of vmious methods 
otth 17 oi 15 pci cent realls recoseicd It does not appeal that the per- 
i cut me of genuine spontaneous healings could be higliei than 30 oi 40 per 
i cut e \e n in the lust senes of cases 

Hie discovers of new antibiotics (Aurconnein teiramscm hionchocillm) 
lus umh.nl.tulh uurcased the possibilities of genetal ticatment but it also 
has me re tsed tin possibilities of local treatment anil does not lnipnn the pun- 
<i|>h oi tin snpcnoriU oi local treatment m the case of a suppuintnc focus 
f ImluntwnK for Fun,rn/ —Wlnt we have lust saul of medical treatment 
its tailuus <h fines the pirt wc assign t 0 sin gen m the ticatment of hum- 
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itself an indication for resection We haie seen that such cavities iveie often 
quite veil tolerated and susceptible to spontaneous legiession in the course 
of the years following clinical leeovery If complications set in, such as 
hemoptysis and especially 1 elapses in situ, we can then always resort to another 
cleaning up of the suppuiatne focus and then leseetion An imperfect ana¬ 
tomic healing should always he gnen a chance to undeigo the test of time 
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BRONCIIOSPIROHETRY WITH THE CAREENS DOUBLE 
LUMEN CATHETER 
Evaluation and Exercise Test 

K. In ada, M D * S Kjshimoto, M D ** A. Sato, M.D ,** and 
T WATVNABF HD*** 

0 KA\ AM A, I AP AN 


INTRODUCTION 


A LTHOUGH it is well i eeogmzed that bronehospnometry is a necessary 
and a nimble method for the studv of respiratorv phvsiologv and for the 
determination of operatne mdieation and the extent of operative involvement 
in ordmarv chest surgerv it is surprising that it is not popular This is 
probable due to its technical difficulties and also the general fear that it mav 
cause not 1 little suffering to the patient Muce Jaeobaeus a number of re¬ 
ports on the bronchospiiometnc method have been published Manv workers 
hue tried to modifr the technique m orclei to make the piocedure less trvmg 
tor the p Uiont 

We have performed bronchospnometrv on about 200 tuberculous patients 
as a 1 online examination before thoracic operations during the two vears from 
April, lh'iO to April 1912 at National Okavama Sanatorium The broncho¬ 
scope which wo used m this senes was a flexible metal single lumen broncho- 
si opt modified hv Lrabe and his associates’ It was a Norns-tvpe catheter, 
equipped with mouthpiece and nose clip instead of the face mask 

As vi trained added experience the following disadvantages of this 
< itlutn w«r< noticed 1 There were oltcn difficulties in introducing the 
» ltloUr into the lut main bronchus because of the fuction caused hv the 
external rubln r out this w is cspcctallv tine iniong women patients 2 A 
i< ir often oinirrul m tins rubber to it eluntur introduction 0 Aspiration of 
M i ri turns w is difiitult -1 In one p iticnt whose right lung function v\as 
nimbi itt Iv impnr< <1 the value recorded is much less as was actuallv 
tstmnttd *t Hu use oi i mouthpiece ind nose clip makes the patients feel 
snffdi sit i\ md ( nisi •. ] ilmred breathiuir 

\s insult sin tt sstul re < ordmjrs were obtained onh m about one quarter 
"i tin tut d nnmbt r <u pe rsonx c x lmined 

In U-4M ( arh ns <h s< riln d a mw tvpe ot i double lumen catheter and 
n * mu 1 <r, d wc net i\ ed tins c itlu ter at tbe present 
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time it has been used in almost 100 eases and has been found to fulfill all the 
requirements of such an instrument Because we have actuallj lecognized its 
superiority to ordinary old bronchospiiometiy and since very little literature 
has been available since Cailens’ original article, I think it is important to 
report our experiences with this cathetei 

TECHNICAL, PROCEDURE 

The premedication and topical anesthesia aie appio\imately the same as 
those employed for bronchoscopy Half an hour before the procedure, a hypo¬ 
dermic injection of 60 to 100 mg of moiphine hydiochlonde and 0 5 mg of 
atropine sulfate is administered Anesthesia of the throat and larynx is seemed 
by the spraying of 5 per cent cocaine hjdiochloude, the trachea and mam 
bronchus aie then anesthetized by fractional instillation of about 2 ml of the 
same solution We use a Gebauer-type twinspirometei with the tanks contain 
ing puie oxygen In most cases the catheter is very easily mtioduced under 
mirror guidance, even without the use of stjdet and without tying the rubber 
hook as Carlens descnbes We hare not as yet encounteied an instance in which 
introduction of the catheter urns impossible In this legard the catheter is much 
superior to an ordinary old bionehoscope It is very easy to feel when the 
catheter is introduced into the coriect position Carlens states, “It is prouded 
with a little hook that is automatically engaged by the canna ” It is realh 
like that When it is once mtioduced into the coriect position and fixed In 
the inflation of two cuffs, it scarcely slips by a moderate movement of the 
body oi changing of its position Theiefore examinations such as exeicise 
test and those made m different positions are easily earned out 

In most cases the test was smoothly peifoimed for forty minutes without 
any discomfort to the patient After examination the patient always stated 
that he had experienced less pam than by hi onchoscopy, also the medical 
students, on whom the tests to be described veie made, said they weie able to 
breathe more easily than m oidinai j external spirometry 

There is no doubt that the catheter has the follomng features of superior 
lty 1 It icqunes no skilled technique and no complex equipment 2 Intro 
ducing the catheter is easy, and it can be easily placed in the correct position 
3 The tests made during exercise and in diffeient positions can easih be 
earned out 4 It is much less trying for patients than the oi dinar y old 
bionehoscope 5 Sputum can be easily aspirated 

COMPARISON OF CARLENS TUBE AND FLEXIBLE SINGLE LUWFN T MFT1L BRONCHOSCOPE 

It is well knowm that m bronehospiiometn tlieie is an increase in 
respirnton frequence and minute aentilntoij aolumc, and a consequent m 
crease in oxvgen consumption, with the coiresponding decrease in aitnl 
capaciU and maximum breathing capacity This is hi ought about bj the 
strain and apprehension of the patient at the examination, the effects of the 
local anesthetic and the modification of the hieathing mechanism which 
causes the patient to bicathe through a stenosis Uiabe 1 repoited an naernge 
increase of 35 G per cent m minute anlmno and 20 7 per cent increase m 
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oxapcn consumption nnd an average decrease of 0 2 per cent in vital capacity 
and of 21 9 pei cent m maximum breatliing eapaeitv in ten healthy male 
adults when <a flexible single lumen metal bronchoscope mas used Suzuki 3 
found an m crape increase of 32 per cent m oxygen consumption and an 
n\ erage decrease of 20 0 per cent in vital capacity in sixteen healthy adults 
using the double lumen metal brochoseope which he designed In our series, 
increase in oxagen consumption and decrease m Mtal capacity were 33 6 pei 
cent and 7 9 per cent on the aa erage respectn elv, in the ten tnbeiculous 
patients examined with the flexible single lumen metal bronchoscope (Table 
I) If we take the increase in oxa gen consumption as an index of stiam on the 
patient and the decrease m aital capacity ns an mdex of stenosis breathing 
nnd compare the Carlens tube with the old bronchoscope m regard to these 
two points it is self evident that the fornei is moie pinsiologic than the latter 
As Table II shows, m the test on the healthy medical students the increase 
in oxa pen consumption nnd the decrease m a ital capacita aa erage 9 3 per cent 
and 0 7 per cent, respectn oh As Table III shows, m the test made on 
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Table m Comparison or Summation op Oxygen Consumption and Yital Capacity Froii 
Both Lungs by Cablens Tube and by Ordinary Spirometry in 10 Tuberculous Patients 
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tuberculous patients these figuies are 13 7 pei cent and 5 2 per cent, re 
spectn elv Tins demonstrates that the test with Carlens tube can be earned 
out on the diseased as well as on the healthy peison From this fact the 
supenority of the Cailens tube is well understood The diffeience in the in 
crease of oxygen consumption during bronehospiionietiy is marked, mealing 
that this pioeedure is much less tiymg foi the patient than any older method 

BRONCHOSPIROUETRY DURING EXERCISE 

Although bionehospiiometn is a moie ach a need method than the usual 
spnometry as a test of lung function, it shows onlj a static value as m the case 
of the lattei It is not onh useful for the studi of important physiologic 
questions, but it is also necessan m practical medicine to be infoimed of the 
dynamic function of each lung and the adaptability of each lung to physical 
strain 

Follow mg Cailens’ example'* we ha\e eonstiucted a cn clcigomctei, on which 
the subject is able to pedal in the supine position The test is made in the 
following mannei Dining the first fnc minutes ail oidman bronchospnometn 
is earned out m the supine position Then the patient continuously pedals the 
eigometei at the speed of sixty lotations a minute for three minutes in connec 
tion with the spnometei, at the same time a tiacnig is lccoided Exeicise tests 
ha\e been made m this mannei on fifteen tuberculous patients Pimeipalh, the 
oxygen intake was calculated fiom the tiacnig at lest and during cNercise and 
the figuies ioi the oxygen intake foi each lung dm mg exeicise wcie piesented in 
peicentnge of tlie eouesponding figuies at lost 

As Table IV shows, the uiczease of oxygen intake dunng exercise test m 
the worse lung yanes between 240 per cent and 493 pei cent, avciaging 350 9 
per cent m the hettez lung the lesult was 197 pei cent 435 per cent and 351 6 
pci cent iespoetneh, in comparison with tlie basal \allies This means that the 
actrage incionse late of oxegen consumption dining exeicise is equal in both 
the worse and the bcttci Inna It was expected that the lung winch was 
mfeiior to the othei because of tuberculous unolvcmcnt and because of its 
afieetod function as demonsti ited b\ bioneliospirometn at lest would show 
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SUMMARY AND CONCLUSION 

1 Experiences with the Cailens double lumen cathctei ha\e been descnbed 
and its snpenonty emphasized 

2 Using this cathetei it uas found that the mciease in oxigen con 
sumption duimg bionchospiiometij’' in ten healthy medical students uas on 
the aveiage 9 3 pei cent and the deciease in vital capacity was 0 7 pei cent 

3 These figmes utme 113 pei cent and 5 2 pei cent, respectively, m ten 
patients uith pulmonaiy tubeicnlosis 

4 It uas noted that these same figuies ueie 33 6 pei cent and 7 2 per 
cent, respectii elv, on bionchospnometij with a modified Nonis-type flexible 
single lumen metal bionchoscope 

5 A neu lung function test (bionehospnometi i duimg eveicise) and re 
suits obtained until fifteen tnbeiculous patients ueie descnbed We agree 
with Cailens in the following conclusions (a) The theou that the function 
of the diseased lung until legald to om gen intake appioaches, even at lest, 
moie closely the maximum hunt of its capacity is not collect (b) It uns 
found that the pait placed bv each lung did not change beiond the limits of 
the eiioi of the method duimg uoik as compaied until the iest a allies 

I3RONCHOSPIROMETRY IN DIFFERENT POSITIONS 

Studies of the change of lung 1 unction in diffeient positions aie found 
m the liteiature, but the\ lnne been made foi the most pait In a spuo 
metiic method Begaidmg bionchospnometiic study, tew niticles me mail 
able in the liteiatme at piesent This is mamh due to technical difficulties 
Cailens tube has settled these difficulties 

It is impoitant both foi plnsiologic study and foi pinctical medicine to 
be mfoimed of the etlect of postuial changes on the lung function We lime 
studied this pioblem on ten healthy medical students be bionchospnometn 
until the Cailens tube in supine sitting, and both lateial positions 

TFCIINIC \L PROCEDURE 

Premedication and topical anestliesn uas similai to that pi e\ mush 
descnbed The test uas done m the iollouing niannei Fust an oidinarc 


Tvbij; 1 r Dinnrr\Tru Tiiicl An {C c /min 1 vsn Pit Cfnt or Tot\l 
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„„„„,„, respective!. , and lost the tra 6 ^ ^ lTmg fcran 

minute ove. pen intake and \ entilation equivalent 


RESLLTS OBTAINED 

1 Tidal L.r (Tabic VI) -As Table VI shows, m all but one peison the 
tulal air of the right lung was g.cater than that of the left lung m the supine 
position It uas true m the 1 ight lateral position in all instances But in the 
lift lateral position except m one student tidal air of the left lung "its 
greater than that of the nght lung and it increased m file eases and decieased 
m fnt t isis with an aaerage increase of 26 c c as eompaied with that found 
m the supine position It is noted that m the lateral position the tidal air of 
the undti lung w is greater than that of the upper lung and showed a slight- 
m< icasc m absolute amount The tidal air of the nght lung mei eased m free 
< ises and decreased m fi\e c ises inth an aier.age increase of 10 e c in the 
right lateral position as eompnred with the supine Xo definite change was 
lound m the sitting position These differences are not statistical^ significant 
(P > 0 01) 


Twin Ml Dirrarsnu. Resfjwe Air (cc) vxn Per Cevt or Totu. 
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t’orrii lir (Tahh 1 l!) —Keserie air of the light lung was gieater 
*h n th it ot the hit lung m nght persons white in a supine position In the 
titht 1 itird position ie s< r\e nr of the light lung model it eh decreased in all 
HIM im<s while oil the other hind unno nr of the left lung moder.ateh in 
1 Sl d It is re \e rs< d m the hit litiral position Tint is m the lateral 
' m ton r* s, r\, ;,ir eif the under lung moehriteh deere ised uid tliat of Hie 
'>U> r emit eurrespnohiwh inert mod as ee.mpirid with the supine Tins 
t. i.. is itistie dh s Um f„ i,u ,p < pop \ moderate increase of 
r ‘ " ' "" ' " 1,1 '""'-s when till student was , n the sitting 
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Table A ’ III . Total Vital Capacity (cc) 


CASE 

SUPINE 

RIGHT LATERAL 
(%) 

LEFT LATERAL 
{%) 

SITTING 

(%) 

i 

3080 

2220 ( 72 0) 

3000 ( 97 4) 

3120 (1001) 

2 

3750 

3350 ( S9 3) 

3440 ( 91 6) 


3 

4270 

4400 (103 0) 

3970 ( 92 8) 

4420 (103 2) 

4 

3650 

3610 ( 99 0) 

3580 ( 9S1) 

3640 ( 99 5) 

5 

3800 

3790 ( 995) 

37S0 ( 99 6) 

3930 (103 5) 

0 

3130 

2020 ( S3 6) 

2930 ( 93 5) 


7 

3020 

3150 (105 0) 

3170 (105 0) 

3520 (116 5) 

s 

3790 

3920 (103 3) 

3790 (100 0) 

4190 (1100) 


3740 

2930 ( 7S 5) 

3590 ( 966) 

3740 (100 0) 

10 

4190 

3740 ( S9 2) 

3630 ( SSS) 


Average 

3642 

3370 ( 93 0) 

3488 ( 90 0) 

3794 (105 0) 


The numbers In parentheses Indicate the percentage as compared -with the supine 
figures 


3 Vital Capacity (Tables VIII and IX) —In the right lateral position the 
total vital capacity of both lungs increased in thiee cases and deci eased in seven 
cases, with an aveiage deciease of 269 c c, oi 7 4 pei cent In the left lateral 
position an increase in one instance, a deciease m 8, and no change ni another 
weie noted, with an aveiage decrease of 154 c c, oi 4 3 pei cent That is, m 
the lateral position the total vital capacity slightly deci eased as compared 
with the supine But this difteienee was not statistically significant (P > 0 01) 
In the sitting position it increased in the cases and on the aveiage an inciease 
of 173 c e , or 5 per cent, was ohsened 

Differential Vital Capacity —In the supine position, vital capacity of the 
right lung was gieater than in the left lung m all cases and the ratio between 
both lungs was 52 4S In the light lateial position vital capacity of the right 
lung w as greater than that of the left lung in sin cases, but smaller m four 
cases, and the latio changed to 51 49 In the left lateral position in eight 
cases vital capacity of the right lung was gi eater than that of the left lung 
and the latio changed to 51 49 A slight increase was seen m the sitting 
position But this difference was not statistically significant (P > 0 01) In 
vanous positions except the left lateial position vital capacity of the right 
lung is gieatei than that of the left lung, but the total vital capacity shows 
inconstant change 
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cent In the sitting position the avciage mciease of 172 c c, oi 5 pei cent, 
was noted 

Differential Oxygen Con sumption —Minute oxygen intake of the right 
lung nas greater than that of the left lung in six students, equal in three, and 
smaller in one m the supine position In the light lateial position nnmite 
oxygen intake of the light lung (the undei lung) was gieatei than that 
obsen ed m the supine in all eases but one (Case 4) On the othei hand in 
Case 4, oxygen intake of the left lung showed a fuithei decieasc than while 
in the supine position It was noted that in the left lateial position oxygen 
intake of the left lung was gieatei than the intake of the light lung m all hut 
Case 8 In Case 8 the 0 x 3 gen intake of the light lung showed a coiiespondmg 
deciease as compaied with the intake in the supnie position It was noted, 
theiefoie, that the undei lung in the lateial position showed a defhute increase 
in the amount and peieentage of the total oxygen consumed as compared with 
the supine position, and it was leieised in the uppei lung This diffeientc 
was statistically significant (P < 0 01) The light lung 111 the light lateial 
position showed a slight hut definite mciease ovei the left lateial position 

G Ventilation Equnalent (Table XIII) —The \ontilation cqimalcnt of the 
undei lung in the lateial position deciensed, and on the othei hand it 111 
eieased m the uppei lung o\ci the supine rahe In the light Jateial position 
the light lung showed an aieiage deciease of icntilalion equnalent fiom 3 7 
to 3 2, the left lung slunved an aieiage mciease fiom 3 2 to 4 7 as compared 
with the supine position In the left lateial position the light lung demon 
stiated a slight mciease, and the left Jung showed no change This was due 
to increased oxygen absorption with lelatneh less mciease in the total air 
hi entiled I 13 the under lung Changes 111 the rentilation equivalent were eon 
sidered nieielv leflections of the change in oxigen absoiption and minute 
\ entilation as Holhstem stated 
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DISCUSSION' 

-Vniong losults desciibcd two outstanding changes icgardmg itsene air and 
minute oxrgen mt ike will he noted It is well known that the factors that 
affect the function of lungs aie thice conditions of the pleural eautv, the 
diaphragm and paiencln mal lesions 
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Low*s' reported that m the lateral position the diaphiagm increases its 
mmenient, and Fischer stated that m the lateral position the diaphragm ot 
the under side delates, that of the uppei side descends and the heait and 
mediastinum shift to the undei side 

\kutsiF imealed ladiologieallv that m noimal prisons in the lateial 
position the diaphiagm of the undei lung eleiates and also meieases its move¬ 
ment, the moiement of the upper thoiacic cage deei eases at the same time 
He fuither stated that moiement of the diaphragm of the under side is 
moderateh gieatei than that of the uppei side Rotlistem 5 studied broncho- 
spnoinctn m the uuimheut position and found that in the lateral position 
owgen intake of the under lung increases, he attnbuted this meiease to an 
lm reuse of blood flow tluough the undei lung caused hi ginvitation In our 
series the undei lung in the lateial position showed a slight meiease of tidal 
.nr and of minute i cut lint ion a slight deeiense of vital eapaciti and a 
definite decrease of lescne an This change can piobabh be attnbuted to 
the effect of the moiement of the diaphiagm It is nppaient that tidal an 
and minute \entilatinn meiease m the undei lung m the lateial position In 
tdditiem to this if the blood flow thiough the undei lung is greater it is 
natural tint the owgcn intake of the undei lung mci eases Howeiei it is 
not known which is moie eftectiie \entdatoia 01 caidienasculni changes 
lurtlnr reseireh is uccessnti Theie is no doubt that the sitting position is 
le ss re sistant to 1 espn ntion than othei positions 


sl’MM\H\ CM) CONCLUSION 

t Ihomhospnomctn m the supine and both lateial positions has been 
pirfoimnl on ten norm d persons Seaen of them also had determmations 
made while sitting 

- \ slight 1 ticic ise in the absolute unouut and a definite meiease in the 
pue<uta«« of tidal an was noted ni the undei lung m the lateral position 
\ de Unite dene ise both m the absolute amount anel in the pereentnge 
-f r.seii, „r w is noted m the undei lung in the lateial position 

1 r»l d lit t! enptuti eh lie ised hi ail aim ige of 7 pci cent while hmg 
•"i tin iiglit side ind 4 ptr cent while hmg on the left Diffeiential vital 
• MM, ,ti ot both mule r .ml uppe, lungs showed a slight decrease as compared 
wiuithit loiinel while supine 

\ -light but definite nun ise both ... tin absolute amount and pei- 
-•nt.m o. mum., lent,lit,,,,, w ,s noted m the under hmg ihe laferil 

*’ U" l-'t d omuu eoi.sumption showed no eh.inge n,e light 1 ,tc, ,1 

:: 7.r;7," 1 . m„.. 

t,::z "" ■* . . u '"•» 
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8 A definite mciea&e of oxygen consumption m tlie undei lung m the 
lateial position is attubutable to the mciease in ninuite ventilation and m 
blood flow thiough the same lung 

9 In the sitting position tidal an, leseive an, vital capacitv, minute 
ventilation, and total oxygen consumption all lncieased on the nveingc In 

3 J, 3G, 5 3 3 and 7 pet cent, lespeetivelj The sitting position was consulcied 
less iesistant foi lespnation than othei positions 

I wish to express m\ heartv thanks to Professor S Tsudn for Ins guidance 
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\ \h\\ ( ATHLTER FOR BRONCHObPIROMETRY WHICH COMBINES 
THE ADVANTAGE'S OF THE DOUBLE LLMEN AND 
SINGLE LUMEN CATHETERS 

Piftro Croce, M D 
Mii-ano 1t\l\ 


A ] 1 tin double lumen catheters used for bronchospirometra ha\e the div¬ 
ide antagc of being too obstructiie although this is true m a lesser degree 
for die t arlens tnhe 1 This causes unsatisfactora procedures 111 man\ eases 
Vttunpts ha\c Iteen unde to sulistitute single lumen catheters for the double 
lumen e itlu ters* - m order that less space mat be occupied b\ the solid struc¬ 
tures of the instrument A strong objection to the single lumen catheter is the 
carnblc degree ot free space left to the air flow ot the right side hi the \oeal 
lord-, in viiue instances all passage nia\ he obstructed completeK or almost 
i omplcti h 

I Inn de-igned 1 new catheter for bronehospirometrv which combines the 
uhantiges ot the double lumen with the single lumen catheter It consists of 
,a tuhe 41 cm m length destined tor the left mam bronchus It bears at the 
distal t nd m inflatable rublier ottfi Its diameter in the male tvpe is h 2 mm 
uluih an on a sationil area of 67 mm' The rubber is radiopaque and onh 
f>s rum flitch which allows a \era little loss ot space clue to the dead structures 
of tli< instrument \t i distance of 12 cm from the tip tins tuhe bears a sec¬ 
ond tulie ot a semilunar section onh 6 cm in length and of a cross-sectional 
ana of ncarh 24 min* These measurements ha\e been calcnlited according 
to tin Fanning n|u vtmn for the turbulent flows m order to grant the same resist- 
iiu ( in tin ur flow for Ixith Uuuina 
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I — s pi ot the admits of the air flow 
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D — dt imccr ot the till* 

Th< n dm lion m dimmer oi the smdler tul*e (designed for conducting the 
mr i i h njit bum i is fulh eoniprns.it cd lor In die reduction in length The 
'tni'lir tula is c ounce tecl to the larger one it a point where when the latter is 
■Sim d\ pi nd m do li tt mini brmulm- the former is exuth between the 
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Fig 1 —The Instrument 
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< misukrmg Hit dnmetu m Us functional Mguifkaiice rathei than m its 
mmi r,n. one n is like lining a double lumen lathctu made of two equalled 

tubes ot 07 mm * e tch that is 134 mm - totalU 

Tins sectional area is murh larger than that of all the other existing tubes for 
hromhospiromem In lact m the Za\ml' and in the Gebauer 4 tubes the sum 
of tin sectional areas is aliout 43 to 50 ram", ni the Caileus 1 tube, about SO 
nun ' m the male si 7 e, m the 3soms about 45 mm - for the left \anable for 
the right m in\" single lumen eatbetei about 60 mm ' \ unable ioi the right 
Moreover during the intubation with this new eatbetei, some small spaces 
rtnnm lietiiecn the tube and the anatomic foimations of the glottis which pio- 
Mile lurther space i«r the nr How of the light side These spaces are lost with 
the use of ill double lumen catheters Thev aie all that is conceded to the light 
sich with the smg’c lumen catheters In tins new eatbetei thev repiesent a use¬ 
ful ((implement trv span to he uhled to ihe passage alieadv granted In the 
1 n\ngcd lube 

The nr coming from the right long m the natural wav finds at the level 
of tin invn\ ihe lammed tnhc In which it is conducted through the narrow 
pis'igc of the glottis Vt the level ot the phaivnx it is again free and added 
to the nr coming through the small spaces left around the tribe is co’leeted In 
a properh constructed mouthpiece at the level ot the vcstibuhnn oralis 

V further dev tie has been used to direct the catheter almost automaticalh 
to the leit bronchus The tip of the catheter is cut at an angle of about 30 de 
grees Tim resulting slope slides on the tracheal earnia and directs the tube 
tow ird the' wanted side 

Though tin tube is made of a radiopaque rubber at the tip of it there is 
i nutal ring which makes the radiopaoitv perfect and because of its peculiar 
lorm shows the coireet position of the slope fFigs 2 and 3) 
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\ mw <attic ter for biondinspiroim trv is described The instrument com¬ 
bine til. olv image- of the double lumen and the single lumen catheters 
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AN UNUSUAL CASE OP BILATERAL DIAPHRAGMATIC HERNI V IN 

AN INFANT 

Pall F Halsiii\\, MD, ixd Robert Iv Saiter, MD 
Milw \lkee, NVis 

A LTHOUGH the liteiature contains numerous ease reports dealing with 
suigieal lepan of single diaphiagmatie defects, 13 it was thought worth 
while to report a ease of bilateial diaphiagmatie heiniae in an infant leeenth 
observed at Milwaukee Clnldiens Hospital, foi the foDowing leasons 

1 The child had a short esophagus tipe of esophageal hiatus henna, the 
defect oceuiring m the light henudiaphragm 

2 A second defect mas accidenth piodueed in the dome of the left din 
phragrn during attempted surgical lepan of the hiatus henna elsewheie It was 
this traumatic hernia wdueli was lesponsible foi the major complaints when 
the infant mas seen here 

3 Successful surgical lepan of both diaphiagmatie defects was eientualh 
accomplished in two stages on a debilitated infant The fust stage was mnnda 
ton as a bfesaving pioeedme 

CASE REPORT 

D K was first admitted to Milwaukee Clnldiens Hospital on Dee 29, 1949, 
at the age of 4 months The chief complaint was lomiting of seieial weeks’ 
duration The \onutmg was associated with abdominal ciamps and borborigmi 
which weie lelieied hi holding the bab\ in an upnght position, and aggraiatcd 
bi hoiizontal positioning Belching and flatulence weie noted fiequenth 
The past lnston mealed that the female infant had been boin at another 
hospital on Aug 20, 1949 The birth weight was 7 pounds, 12 ounces Because 
the child leguigitated feedings trequentli, baiium studies weie done, and a 
short esophagus tipe of esophageal hiatus hernia was discoiered An attempt 
was made at suigieal repan of the hernia at the age of 18 dais, thiough a left 
transthoiaeic incision Technical difficulties had made exposuie of the esoph 
agus almost impossible, and because of the piecnnous condition of the infant, 
the thoia\ was liastih closed without actual lepan of the esophageal hiatus 
(which of course could not be visualized fiom the left side), and without 
lengthening of the esophagus The balm was discliaiged fiom that institution 
in Septembei, 1949 but returned m Noiembei, 1949, because of cramps’ 
\omitmg, and fniluie to gain weight There were subsequent bouts of dinrihea 
Discharge after the second period of hospitalization was on Dec 24, 1949, fi'C 
dais prior to admission to Milwaukee Childrens Hospital on Dee 29, 1949 

Examination on enttance to this hospital reiealcd a ‘sciawm,” wizened, 
dehidrated infant weighing S pounds, 9 ounces (This lepiesented a gain of 
onh thirteen ounces in four months ) Skin turgor was pool and the eies were 
sunken There was no rcspiratori distress or cianosis A healed Ihoneotonn 
scar was seen on the left side oiei the course of the fifth rib Dullness to per 
mission and diminution of bieuth sounds were noted over the lower left chest 
The heart rate was regular with no audible murmurs 

From the IXpartnRnt of ^urpeij Milwaukee Children** HonpitaJ nml Marquette l nl 
\er?dty School of Medicine. 

Reccl\e<l for publication Feb 2A I**o3 
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Imtnl laboratorv data revealed a trace of albumin with occasional clumps 
ot - v.-lme blood cells m the urme Leukocvtes numbered 12 400 per cubic milli¬ 
meter and the hemoglobin value was 121 Gm per 100 cc of blood A chest 
x m film taken on admission (Fig 11 showed an esophageal hiatus diaphrag- 
nntu hernia on the nqht with approximateh two-tlurds ot the stomach above 
the nsrht diaphragm bang in the cardiopliremc angle There was bowel m the 
lift hemithorax and pneumonitis m the lung surroiuidmg it A portion of 
the left fifth rib had been resected 
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to incaiceiation of the colon, and that collection of tins condition should be 
accomplished first 

Fust Opctahon —Suppoitne theiapy including penicillin foi the pneu 
momtis, and whole blood foi the anemia and hypopiotemenua was gnen to re 
habilitate the infant On Jan 17, 1950, left thoracotoim was done A long seg 
ment of rib nine was lesected subpcriostcalh foi evposiue The loentgen m 
teipietation was eouoborated bi the discoieii that the majoi portion of the 
transieise colon had heimated tluough a small opening in the dome of the 
left diaplnagm Manj adhesions to plema, lung, and diaphiagm weic freed 



Flf 2 Fie 3 

Fie -—I arlum enenm xhouitu. colon In the left thorax 

Fie 3—Stomach fllleU with barium Jemon^tratlne herniation of two thirds of the orpin 
Into the rleht chest. 


before the colon could be returned to the abdomen The bowel ami its mesenters 
were edematous and purplish in coloi, but became noimnlh pink upon being 
freed There was no hernial sac The defect, npproximateh 2 cm in diame 
ter was sutured and imbricated with No \ cotton mattress sutures There was 
no esophageal hiatus in the left diaphragm and neithei stomach noi esophagus 
could be Msuahzed from the left appioich The thoia\ was closed in liners 
without drainage after ic expansion of the lung The infant’s immediate post 
operatne condition was onh fan with modentc transiton ecanosis for which 
o\! gen thenp! was gnen The child’s tempeiature lose to 105 2° P on the 
eiening of the first postoper itn e dm hut pi ogress thereafter was satisfacton 
Small feedings were gnen and ret lined on the second postopentne dm 
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1 'v. * ~ \ OrijtluM FV>m *« h lUm« laVcn <l««\\lnr 5ho\\lnK herniation of the "tlomach Into the 
ttrlit c\\ \ tml rtf \H n of h ml \tlon of tin colon Into the loft, r ^anrve lateral -view 


Nuor»i\Mijn nf the stoinuh and colon performed on Ian 2S lbjO the 
until postoperative dn showed no thinuo m position of the esophagus and 
slum oh Tlio colon md sm ill intestine were now seen to be m the abdomen 
Mmi th> <li iplir unit The leit thorax was clear (hnr ’i'l The patient was 
dnihaivd from tlu hospital on the lourteenth postoperative dav tahmsx foed- 
in,s wc'l nd <_ limn" weurht There w is no respirator\ difinultv Uegurpita- 
ti'ii of pinions oi feedim.s omimd if llie child was placed in the prone post 
turn nmmOt it<]\ alter feeding l’oucl mnction was restored to norm d follow - 
Ul - ’’ns si im with dis,ip]n irincc of durrhe i Inperpcrist iKis and anorexia 
*md c^iahlishitw nt of mu to three norinil howtl movements dnilv It was 
d "nd •'vKisdih to jm-,1] one consideration oi further suritort until the eluld 
1 - in 1 iioJi md stri njlh 

li ’ " * diui'Mon din w ts No r. 1'i'ifi when tin child was 14 months 
1 ! ‘ ! d his or incite o<-d dint i I Child it id done well M m, the last 

Mul ’b 1 * "‘dm,- w.r. n.pimd to prevent re^urjit ition 

1 P ""d w* r_ht ,mi sm,, diM hanie from presume hos 
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pitalization Physical examination lccealecl noinial findings Repeat iluoros 
copi of the esophagus and stomach showed no change Because the esophagus 
was somewhat tortuous, it was felt that it could be sufficienth mobihzed to 
allow placing the stomach entneh under the diaphragm and to allow lepair of 
the diaphragmatic defect 


• • 


• • 



Fig 5 —A Colon \ ra> photograph following 1 first operation showing complete reduction 
of the hernia on the left colon completelj In the abdomen B Stomach x-raj film following 
the first operation show ing no change in the herniation of the stomach through the right 
diaphragm 

Pieoperatne penicillin theiapy was gnen, and on Noc 21, 1950, under 
endotracheal gas ethei anesthesia, a light tboiacotonn was perfoimed through 
the bed of the resected ninth rib Theie was a fiee pleural space, and it was 
seen that at least three-fourths of the stomnch, enclosed in a hernial sac, lac 
nboce the diaphragm The sac was incised and the entile ciicumfeience of the 
esophagus freed fiom the esophagogastric junction to a point 3 cm pioximnlh 
The stomach could then he replaced into the peiitoncal ca\it\ The diaphrag 
matic defect was closed about the esophagus with interrupted 00 cotton sutuies 
Mediastinal and diaphragmatic pleurae weie utilized to cocer raw sin faces and 
to reinforce the suture line The lung was re expanded and the wound closed 
in Iacers with interrupted cotton sutuies It was thomdit that this hernia was 
definitely congenital in origin 

The postoperatnc eourse was uncccntfiil except for counting for two dnes, 
tins was controlled lie gastne suction Penicillin therupc was continued for 
six dnes Fccdinas of watei and formula were begun on the third postoperatnc 
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\\ Inn tin nit nit w is fiiM idnutted to this hospital the dimed jiutnre w is 
tint Hi j11rt11 1 bowel ohstnu turn dclm! ration md intuition An mitnl at- 
>< nipt m n m ’<li to improve tin nutrition'll status oi the pdient lvv careful small 
"Til to dim.s supplemented bv p ire literal thuds md whole blood It became 
'I'tuMit it >r uinit*iii dns of this tvpo ot tn ltinent tint definitive surgical 
t) npv w is in md itori m spin ot tin poor condition ot the lin'd ‘sime the 
s i lptoins i|>i>, md to In prim inlv retenhli to incomplete bowel olistnutton 
id s !tt i tin r diolo_ist w is tx isonaliK certain that there were two dnplmur 
' d i its n n is tilt thit i urn (lion ot the lift ltcnudi iphraimmtie detect 
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was of sufficient length to pci nut placement ot the stomach in the alxlonmnl 
cawU and it was felt that existence of a short esophagus tvpe of esophageal 
hiatus hernia, was not a threat to life, 1101 ncai noimal development, witness 
the fact that mam adults with this tvpe of defoinutv lead almost noimal lues 

Baiiuni studies weie lepeated m an attempt to determine whether sufficient 
length of esophagus could he developed to place the stomach into the abdomen 
below the diaphragm, and it w as finalh decided that the toi tuositv of the esopli 
agus indicated that such length could be developed Continued leguigitation of 
formula, although small m amount, was of sufficient seventv m om judgment, 
to wanant an attempt at lepan of the defect 

It has alwavs been out conviction that the transthoracic appioach is pref 
erable to the abdominal loute in all but foramen of Moigagm tvpes of dmphrag 
matie heiniae In this paiticulai instance sharp dissection was lequircd bilater 
alh to fiee the how cl and stomach fiom the lung sufficieiitlv to allow leplace 
ment of these oigans into the abdominal cavitv This was accomplished easilv 
umlei dncct vision vvheieas we believe such dissection would have been difficult 
fiom an abdominal appioach This was paiticnlaih tine on the left side since 
the defect vvis small and e\posuie fiom the abdominal side would have lieees 
sitated enlarging the defect considerablv On the light side, mobilization of the 
esophasns was also easilv accomplished undei dnect vision in contradistinction 
to the blind traction which would have been necessaiv fiom an abdominal 
appioach paiticnlaih since mobilization and letiaction of the light lobe of the 
livei would have been lequned 

The failure ot the child to gam weight demonstrates the necessitv foi enrlv 
lepair when bowel is contained in the defect In this case the vasculai suppl' 
to the colon was mipaned as evidenced bv thickening and edema of the bowel 
wall which eontnbuted to the degiee of obstinotion ot bowel lumen 

Careful radiographic studies aic essential to deteimme the tvpe of defect 
and amenalnlitv to suigical lepan In this instance such studies established 
first that there weie bilateral diaphragmatic detects and latei that tlieie v as 
ptolnhlv enough esophageal length to permit lepan 

CONU 1 SlON 

1 An unusual case of bilateral dnphragmatie heinnc in an infant is pie 
sented 

2 The advantages of the transthoracic appioith aic enumerated 

3 The need foi eaih surgical repair is emphasized 

4 The lmpoitance of caieful picoperatnc radiographic studies is stressed 
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5 Vrnheim E E Congenital Hernia of tilt Diaphragm With S| Wn l R, fereim to Right 

Sid<.d Hernia of the Li\cr and Intc-tine<= Surg Gvnec & 01 .A 95 20" 1052 

1 , Harnngton s W Surgical Treatment of the Mor. Common T\[n-. of Dinphragnmtu 
Hernia, E-ophageal Hiatu 5 Traumatn Pit uropi ritomal lliitus Congi mtnl M> 
<anee and loramen of Morgagni, Report of 404 Co'es \nn Surg 122 540 50 1 - 
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1 0< VLIZLD PULMONARY HYPERTROPHIC EMPHYSEMA 

\\ ILIUM IIfnri, M D 
Iaxwood, Calif 

T Of'AUZLD pulmounu lnpeUroplnc emplwsema unassociated with an aspi 
Li rated foreign both or tenacious mucus from an acute lespnatorv nifec 
linn is an unusual condition uInch was bareh mentioned m the medical 
litintuic prior to 1S4H This disease usualh ocevus m infants and toung 
dnldren although two cases discoxered m the fouith decade of life bate been 
icpmt.d r lhe exact etmlogi of the disease has not been established with 
i ( rt tints but it appears reasonable to assume tbat it is congenital m origin 
'1 hr di tgnosis t in usualh be made ladiologicalh if the existence of this 
tutit\ is Kept m mind < sm git'll extnpation of the diseased pulmonaiv tissue 
ip|n us to ii(> st rough mdnatod The following ease repoit lllnstiates the 
di ignosis and management of pulmomu livpei trophic emphssema lmolung 
ugmuits 01 [mi turns of segments of the posterior segment of the light uppei 
lotio md the supciiot uni latcial basal segments of the light lowei lobe m a 
JO M it old white hoi 


r\sp import 


r (> a 10 \rir olil whiti lm\, w i« first seen on Fell 1, nt winch time a client 

x rnv pictur. flamed mnrh. d (.mpha'Ctna of the right lung* When first seen the patient 
had rtetnlH recovered from n respirnlorv infection A chest film had been ordered by 
In' pin i< mn to determine if nnv pulmonnrv pnthologv was present The patient g«\c nn 
.qmv.unl hiMnrv of possible recent foreign bodv aspiration The films (Figs 1 and 2) 
«< re inti rpreteil n« fliovving obstructive emplivsema caused bv a nonopaque foreign bodv 
in ttir right bronchial trie lie was admitted to the St Francis Hospital, Ianwood, 
whir titonrhivt'opv wr» pirfonneil Tlu« revealed nn entirctv normal tracheobronchial 

In n 


l nth wing Hits procidun, a nglit 1 ipmdot tironctmgrnm was performed on 1 eb G, 
t,ni ' -tmi'id nlmt wa« tntirpreud ns n large air filled, cjst )c n ren in the po«tcro 
In, rat lung fi. Id (1 ig“ ” and t' 

t right tliur \» nlwirt was p, rformrd mi Fib 11 111.’ nt which time three sep irate 

no ,« if pulmonnrv miphv emu involving tin posterior segment of the right upper loho, 
lt< * tp. tmr « gnu nt of tin right Imvir loho nml Die lateral ba«al segment of the right 
t v ir In! * w.re found Tin emphv imntous nr« is rompre'sed the normal pulmonnrv ti« 
r \n artist s conn piion of iln oj er itivi findings is show n in V ig fi 

tri'» u !, a* then vie ome dout t ns to wlutlnr i nlire s.gments were involved it 
's '' ' J t tea die t,. nttinipt re irium from (tie piriphrrv invvnrd The line of di 


I I.M villi til. normal lung was quit, char \ pi. urat incision wns made nround tti 
' { '' '•"'■tons nr. a in tin superior _irif nt of the right lower loht 

s 1,1 ' I’mlgit di I tom till inti rs. gmeiitnt plane was easilv dtv.loped 
vr el. vcr. dvsidid Intvv.i n mosquito clumps and ligated with fine *iU 


I' ’ 


' r ' M ’ Hlar 1'p.rt of tlie , npha . nmlmis ,rra The bronchus to the 
area vvr« nt nt.’i ni in dmrrn t. r thi« was closed with fine «ilt The other 

r t i it o v-m-ii ; is - 

* list tin I Mi it r 1 llfl nr ( allf 


! r *7 
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im 

tno aria* were then remoreil In a similar technique Raw pleural surfaces were tlien 
rinsed with continuous fine catgut sutures to minimize air leaks The middle lobe was 
anchored to preient rotation and ntclectn'is At the conclusion of the procedure there was 
satisfactory expansion of the lung with minimal air leaks As the right lung did not en 
tireh fill the pleural eniiti the phrenic nene was crushed at the diaphragm to help de- 
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crease the size of the pleural cawtr Two intercostal catheters were connected to water 
seal drainage The patient had an uncomplicated postoperatnc course, and was discharged 
on the eighth postoperative dax 

Photographs of the formalin hardened segments arc shown m Fig 0 Mu roseopa 
sections of the surgicollx rcmo\ ed areas showed pulmonan emphxsoma, chronic bronchi 
tis, and interstitial pneumonitis 1 ig 7 is a photomicrograph showing the emphxseina 

The patient’s progress has been followed for oxer a \enr, and he is entireh well The 
right diaphragm is functioning The \ital capacity has increased from a preoperntne 
reading of 1 7 L to a recent postoperatn e reading of 3 L A re\ lew of the patient’s lus 
tors res enlcd possible asthma prior to a tonsillcctonu at the age of 1%, but none follow 
ing this procedure lie was ncier allergic to nn\ material except po'Sibh barber’s talc 
The most recent postoperatnc film of the chest is shown in Fig S 



DISC I’sMOX 

Ihslonutl —The first molded case was that ol Koics' in l‘H<S He u polled 
11 lnigi IICI ol In pci tiopluc emphxseina liixolxmg n pent ion ol tlie ngh< 
middle lobe discoieied dining an autopsx on a Tlxemold man who died 
tollowing m undent Koxes found a fin]) ol mucosa which jaitialh occluded 
the lnonthus to the nflected uen 

1( iIix uni Hutsch in 1 ')40 lepodcd i c use im olxmg 1 ho Jeff uppti lohe 
in m 11 week old while box This inf ml hid nniked m spn ltorx distress 
tiom lut th \ In one host op\ w is pcifoinud w Inc li was mgitnc Then not 
mm w is puloimtd with a pieopuatixe ch ignosis of piohihlt <\sli< disc ise 



1!FM\ l«( \U/H11UM0N® HMHTROIMIK. MII'HWJll -Uj 

of Il„ lung U ojtu.ition i mat Lulls distended left upper lobe and a eoi- 
l.ipstd lowir lobe wcie noted Left uppei lohectcmn was peiformed and the 
patient recoiered 

Lwtd 3 m 1050, lepmtcd a case imoinng the left uppei lobe m a 34-ieai- 
nld hi in The presenting complaint was despnea on exertion which had been 
pn m nt tot twuit\ \e.trs A left pneumonectonn waspeifoimed In addition 
to tin niiplnseina, sireoidosis w is piescnt in the hilai glands as well as in the 
pnlnion in tissue Tins patient teeoi eied 

ltolieitson and limes, 4 m 1011, icpoited the eases of emphisema which 
th<\ filt wis congenital in oiigm mil m which the emphisema imohed an 
uitire lobe This felt the cm pin soma was caused In folds of mucosa, 01 
\ i ihtiivs of the luouchml wall foimmg .1 chcik-cahe mechanism The in¬ 
tuits ringed 111 igt fiom 2 weeks to 11 month 1 , thiee cases lnd imohement 
<>i tin 1 light upper lobe one the tight middle lobe, and one the left uppei lobe 
In tlirci < isis in which lohcctonn wns pet funned all patients iccmeied the 
i»tlif t two pitn nts not »]>ei ited on died 
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Diagnosis —Most of the othei lecoided cases of localized pulinonan livpei 
tioplnc emphysema occuued in infants The initial lmpiession in this case, 
as in Williams's ease, 0 was that the patient had obstiuctne emphysema caused 
In an liitiabionehial foieign body and bionchoseopy was earned out in an 
effoit to lemoye the suspected foieign body Lipiodol bionchogiam following 
the bionehoscopy was of gieat assistance in determining the need foi tliora 
cotoniy If the possibility ot localized pulmonan lnpertioplnc emplnsema is 
borne in mind the collect pieopeiatne diagnosis is possible 

Pathology —Shaw' has gnen an excellent descuption of the pathology lie 
states that “the diseased segment is enlaiged to many times its noimal yolume in 
a unifoini dilatation of the an sacs The bronchi, aitenes, and yerns aie lunch 
smallei than one yyould expect to find supplynng a segment of lung Eyen 
when the bioncln aie opened and the segment of lung tissue is lemoyed fiom 
the body it does not collapse appieciably It is uinfoimly pink m coloi eyen 
in adults indicating that it has not t iken pait in the usual ventilation of lung 
tissue Except toi the pink coloi, it moie closely lesembles fielfoam than am 
othei substance Seyeial horn’s aftei being removed fiom the body this tissue 
yynll float upon y\atei yvith less than a tenth of its yolume being submciged 
Micioscopic examination of the tissue leyeals an sacs and alveoli that me 
geneially distended and empty The intei \ening septae me thin and there is 
no inflammatory leaction The blood yessels aie small and haye thin walls 
The lnonehioles aie empty The bronchial mucosa is noimal except foi slight 
chionic inflammatory infiltiation The cause of the emphysema is not undent 
in the examination of the specimens ” 

In the present case micioscopic sections showed eyidence of chronic 
bionclutis Dm nig the two yyeeks that the patient was undei obseiyation 
pi 101 to thoiacotomy, he y\ns afebrile had i noimal blood count, and no 
lespnatoiy symptoms othei than dyspnea on exeition No fuithei areas of 
emphysema haye deyeloped at the piesent tune, moie than one yeai aftei 
surgeiv At opeiation the abnoimal lung tissue y\as extiemely soft and 
spongy The coloi y\as pale pink it did not deflate on leleasmg endotiacheal 
piessure and no emphysematous blebs yyere noted on the pleuinl aspect 

Etiology —This condition should not be confused yyitli regional obstiuctne 
emphysema in infants and childien caused by thick y iseid mucus as a lesult of 
acute lespnatoiy infections 

Caffey " m 1940, icpoited seyen cases of this tvpe of emphysema associ 
ated yvith acute lespiritoiy infections m which cystic dilatations could be 
seen m roentgenogiams and whnli lelumed to noimal with nonopciatne 
tieatment 

Obstuictiye eni|)hysenn of a lobe oi a lung is commonly caused by an 
aspnnted foieign body 

In the particular type of emphysema undei discussion most of the pre 
yious authms feel as I do tint it is congemt il in oiigm Tolds of mucosa 
pioduciiig yah dike mechanisms in t lie bronchus compression of a thin yy ailed 
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brow bus bi an .uljpccnt pulmonan ressel, and localized bronchial ehondio- 
nnhc 1.1 line all been desenbed as the underhung cause Mo definite conclu¬ 
sions is to the etiologc can be diawn from this case 


SUMM lR\ 

Multiple lcscctum fiom the penpheri mwnid m a 10-jeai-old boy having 
pulnimnn In pertroplnc omplnsema localized to segments oi portions of 
s< "mints of thi post cum segment of the light uppei lobe supenoi segment of 
tin tight lmut lobe and lateral basal segment ot the nght lowei lobe is le- 
pnrlid Tins is appninth the tenth lecorded case of localized pulmonan 
h\portiopliu unphisum ouuiung m infnnci oi childhood two othei 
<\ mtplos win ri pot ted in adults 'sutgical evasion appears indicated in this 
i onditum 
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VARIATIONS IN PULMONARY YASCULAK PRESSURES 

Steyf\ M IIok\ vth Pii D , and D M M\cC\no\,MS* 
low \ City, low \ 

A N ABNORMAL type of piessuie wn\e wns obsenetl duuiig the course of 
an e\peument wlieiem the “pultnonaiy eapillan” piessure was being 
measuied as suggested b\ Hellems and Ins associates 1 This piessure wa\e 
giossh lesembled an intnpleuial piessuie cui\e Autopsy of this animal con 
filmed the piesence of the eatlietei m the penpheial aiteiial yessel but ini 
mediately laised questions ns to both the significance of this experimental 
method and the yalidity of the piessuie y allies seemed Piessuie inensuie 
ments weie then made in naiious yessels of the thoia\ accessible by the catlie 
ten/ation pioceduie lieing employed in anticipation that the mfoiination 
obtained would at leist paitialh lesoh c doubts about the method 

MFTHODS 

IMongiel dogs weie anesthetized wnth Nembutal, 30 mg pei kilogram in 
tiuenoush Catheteis No 7 01 No 9, weie passed undei fluoioscopie visual 
l/ition Two catheters weie placed on the left side, one in the aoita or left 
lentncle and the otliei in the left atiium oi one of the pnbnonaiv \eins Sun 
llmh on the light side one cathetei was positioned in the pulmonaiy aiten 
and anothei was wedged in a penpheial pulmonan aiterial bianch as de 
senbed In Plellems and his associates 1 In some instances a femoial arten 
was also canimlated Patency ot the catheteis was assuied bv slow infusion 
oi an occisional flushing with hepamiized saline Piessmes weie lecoided 
simultaneously In means ot Stathani stiain gauges and Sanboin oi Brush 
osullogiaphs Follow mg a senes of measui ements at the aboie descnbed 
positions, one oi moie catheteis weie mo\ed so as to obtain recoids from ad 
ditional plites in the lieai t oi adjacent yessels This manemer permitted the 
seeming ot muons combinations of letoids tiom the right and left sides 
within a few lieait beats Usually the catheteis yyeie moyed while the lecord 
nigs of piessuie y\eie being made continuously and then positions then checked 
fluoioscopiealh In seyei.il instances the cathetei positions weie confirmed 
at autopsy 

RESULTS 

A laige niimbei of records yyas obtained from nine dogs on eleyen occa 
sions A summarization of pcitnient data obtained from these records is pre 
sented m Tible I and some tiacnigs aic reproduced in Figs 1 and 2 The 
piessmes obtained from the left atrium pulmonary yeins and “pulmonary 

Prim tin Department of Ph^lolo^ Collcpe of Mcilfcfne ^tate UnKernlt} of Iowa. 
\Id< 1 In part b\ a krtnt from the Life Insurance Medical Research Fund 
I ecilxod fir publication March 31 1^53 
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eapillaii ” aie of gieatest mtei est The mean left atual pressuie exceeded the 
mean “ pulmonan capillary” piessuie In some 0 8 mm Hg, but this relation 
was not consistently evident m individual cases In thiee instances, a higher 
■value uas obsened m the left atnum than the pulmonan capillan In 0 3 to 



Fiv. I —\ tjj* of pulrnonnrt caplllnrt pn «*Kurr “omi'tinu* oh trv» 1 llluntratr*! 
Th« low* -«t ru'conl hIiowj* tlu transition to ptilmonnn arterial pr« i«ur« <* ni* thr oath* t*>r w u* 
tw !ntr \\itlulr*iwn The left atrial pr* «*ure ip nr*« nt«*<l for r*.f<_r<nc^ 
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tiacing somewhat similai to tliat of a “pulmoiiai y capillaiy” piessuie How 
e\ei, m Fig 1 the tiansition to a modified pulmonary artenal piessuie is too 
lapid to peinut positne identification When a catheter is wedged as far out 
in the pei iphei y of the lung as these w ei e, the i apid injection of 1 ml of saline 
induced a maiked elecation of piessuie which peisisted for seyeial minutes 
hefoie it giadualh letumed to its foimei lei el Autopsy obsei rations failed 
to show am injury to vessels 01 lung tissue as a consecpience of this piocedure 

The piessuie tiacings (Tig 2) obtained fiom the left atrium through a 
cathetei going down the caiotid aiteiy and hmg within the left atrium are 
somewhat similar in form to those published by Ankenev, 2 but the instanta 
neons piessuie yalues aie somewhat different There are a number of negatne 
\allies on the eui\e, especially noticeable dining inspiiation Although some 
artifacts may be piesent due to cathetei ribiations of mtiacaidiac origin, they 
aie still suggestne of piessuie alteiations occuning in the intact closed chest 
annual 

Piesnucs meauiied when a cathetei is appaientlr wedged into a pulmon 
aiv yem yyeie lmauably gieatei than snniiltnneous measui ements of pulmon 
sty eapillaiy r and aie sinnlai to the pulmonan aitenal pressuies Iloyyeyer, 
utifacts pieyented accui ate deteinnnations of points of sinnlailty in the two 
cm y es 

DISCUSSION" 

The occasional obsenation of an intrapleuial type of piessuie y\aye y\hen 
a cathetei is wedged into a distal pulmonarr aiteiy yvas an unexpected find 
nig Animals in which the phenomenon yeas observed y\ere narioyy chested 
and the cathetei was placed fai out into the diapluagmatic bordei of the lung 
field The small mass of tissue piesent at this point may have peimitted the 
ti ansmission of lntiapleui al pressuie yanations but it is inconcervable how 
such an ey ent could occui in new of the pi essure gradient theoretically exist 
mg Regardless of the causatne factois leading to such pressure tracings, 
then occuiience does suggest that “pulmonan capillan piessuies must be 
o\ aluated y\ ith considcnblc caution 

Pulmon,uy cipillaiy piessuies slightly lughei than left atnal piessuies 
ns obsened m this study aie m genei il agicement yvith the sinnlai, although 
gieitci diffcicnccs iepoited by Ankency 1 in the open chest dog Ooilin and 
lus co winkers' 1 hoyycyci yycic un iblc to find am significant diffeienees in 
piessuie bclyyecn these two sites and suggest that within the eiioi of mcnsuie 
mcnl the y dues me eipi il ^cisscl and his associates 1 Lageilof and Wei ho 
ind ( imiii iml r line on the b isis of studies made in casts with otiinl septal 
defects expiessed doubt is to the piessuies molded by the method of yycdg 
mg being “capilhiy piessuie and implied that it may lepicsent a modified 
pulmonn y y enous pi essui e 

Ifowcyei ( do/el uul lus fellow woikiis weic unable to obtain piessuie 
Hints suggestne of this yeimus chai ictei by obstiucting a pcnpheral pul 
monaiy aiteic in fi\t ol then six patients The pulmonary c lpillary piesstire 
tin its obt lined m the piesent study cannot be used to confiim oi deny these 
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ol»sir\alums suite m the inspirits. ot instim.es thea weie essentialh flat nates 
witli minor and inconstant phasic -variations This does not howc\c*i pie- 
< huh the pov-thihtc that a manometiie st stein consisting of pulmonai t capil- 
lines and trunks is formed when the cithetei is wcdgecl in a suitable penph- 
<ril pulmonarc arteimle The reseist lnaiiometei ssstem (pulmonai\ capil¬ 
lars irtinnU 1 formed when a catheter is wedged into a pulinonars' ceiti pos¬ 
tal itul h\ L lgeilot and Wei ho of capillaries and aitcnoles appealed to he 
present m the studs he mg repoited The pulinonars sciions pi es.su i es (P( A) 
were higher than those observed m the left atnum but lowei than those of the 
pulinonars arlcrs These findings agreed also with those lepmted bv W eissel 
and Ins ass in i ites 1 hut ire m c out last to the lesults ot llellems and Ins associ¬ 
ates who found identic d mean sallies on both sides ot the capillnm heel 

ST MM CRN CND C0SCL1.S10NS 

Tin detmiinintion of pulnmn.m eapillais picssine is not a simple mat¬ 
ter of obi niiiiur a ptessiiie recording while a cathetei is wedged into a periph- 
cnl pnhuotntt artert If the cathetei is wedged into a suitable atteu.il 
\isst! res])irator\ pressiue laintions sinnlai to liitrapleuial picssuies mas 
ho neonled The possilnliti that undci eeitam cneumstances ‘ pulmonai v 
i lpillnrc pressures reads lepresuit pulmonai \ capillars \enule piessutes 
< nnio) hr ignored since* pressures iceorded fioin a wedged pulmolian \ein 
wen of sueh macnitude as to indicate the pussilnhti <»t the estahhshiuent of 
i pulniotiere eipillarv aitermle manometiie ssstem 
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BILATERAL GRANULOMA OF THE LARYNX DUE TO 
INTRATRACHEAL ANESTHESIA 

Dfhmojvt W Meuck, M D , Audrfx G Urrx , M D , and John B McAdams, M D 

Phoenix, Ariz. 

T HE administration of anesthesia In way of an endotiacheal tube lias re 
peatedlj been recognized as one of the majoi advances m anesthesia and 
thoracic siugory It allows the anesthetist to maintain the patient m a state 
of “plnsiologic safety” bi leason of this endotracheal anesthetic technique 
It has alwavs been amazing, howeiei, that patients do not hate moie lann 
geal difficult} The laryngeal tissues have alwats been lecognized as delicate 
and extreme!} sensitne It would be suspected that the passage of a luhhci 
tube through these delicate sensitne tissues followed In the rather prolonged 
contact with this foreign body would lesult in a ceitain amount of irritation 
The most skillful intubation could not logical!} be expected to 1 emote all the 
factors that hate to do with larvngeal iintation The incidence of mild tiau 
inatic postoperative laryngitis is not know’ll Indmduals exhibiting \oice 
changes or “sore throat” following endotiacheal anesthesia are known to all 
of us, but the fiequenc} is not a matter of recoid Tracheal web fonnation has 
been leported in the New England Journal of Medicine as a lesult of intubation" 
Trauma to the \ocal cords of enough mtcnsit} to cause foimation of giaiiu 
lomatous lesions is a rare occuiience In the present literature theie aic twent}- 
tlucc cases rcpoited, of which thirteen weie bilateral granuloma and ten were 
unilateral granuloma Cunously enough, in one senes of ten cases, nine weie 
reported to be in women 1 The case reported heie also occmied in a woman 
This sex predominance ma\ mean that women ha\c smallei -voice boxes (could 
ot erase be a cause of lnpoplasia?) or the tissues aie moie delicate 

CASF REPORT 

Mrs D E , a dSienrold woman, was a patient nt tlio Anronn fetate Sanatorium A 
right upper lobectomj for tulierculosis was performed on Dec *), HllO The anesthesia time 
(from intubation to cxtubation) was four hours and twent' minutes After surgeri she 
eomplaincd of a sore throat and her 'oice was hoar«c Tlic hoarseness persisted and eight 
weeks following Iobcetonn, direct lnrvngosoop' re'caled pol'poid tumor masses on either 
\ocal i ord The granuloma of the right voi.nl cord wns somewhat larger, so it wn« removed 
first Fourteen dais later the pol'p was remoied from the left local cord 

The pathologic examination and report hi Dr Harold Wood was identical in cadi 
instance “The gross specimens consist of small bits of grai brown tissue which inn from 
It 2 to 0 (, cm in dinmetcr The nm ro«copunl examination reicnls a ier} nrtne polipoid 
growth of insiular granulation tissue, which is superficial!' ulcerated and inflamed It con 
tains mitosis mid simulates a cnpillnri hemangioma or granuloma piogcnirum There i“ no 
einUme of malignant' Diagnosis V polypoid cnpillnri hemangioma or a leri insiular 
lamigeal i>ol' p ” 
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l\ith reference to the intubation and anesthesia m this patient the co¬ 
author {X ft U ) eomments as follows ‘The intubation was not traumatic and 
exposure of the lnnnx and insertion ot the tube was done without difficult! 
Pentothal ^odium nitrous oxide and curare were used After the initial depth 
of anesthesia for intubation tlie patient was maintained in plane one During 
the last hour she was maintained so lisrlitK in plane one that she swallowed 
and couched occasional!! She was awake talked and was oriented m the 
operating room immediate^ after the tracheobronchial toilet Lndoubtedli tin 
too light incsthesia during the last hour with the motion of the lamix o\ei 
t!ie tuiie due to swallowing and coughing is the trauma lesponsible foi the 
production of the granulomatous tissue 

The patient was discharged from the sanatorium three and one-halt months 
tallowing lobectonn and one month after lemosal of the second gianuloma On 
disiharcc from the sanatorium the \ocal cords had a normal appeaianee and lier 
cnui lnd returned to noniial A recheck li\ an otolaiwngologist m another citv 
four months following discharge from the sanatorium mealed the \ocal cords 
to Ik cntirtb normal 

COMMFXT 

bicherman’ of Philadelphia has this to sa\ with relation to tins condition 
bratmloma ot the lamix following mtratiaeheal anesthesia is prohahh occur¬ 
ring more frenuenth than the literature would indicate and peihaps more eaie 
should lte taken A careful hist on is important Particular attention should 
l’ r pud to a Instore of recurrent larvngitis and if this is elicited possibh intra¬ 
tracheal anesthesia should not he used The tube certamh should he passed 
umh r direct msiqu and with a minimum of trauma and onh when the \oeal 
eonls are wide open The tube should be stenlired just before using The tube 
k muhl he passe,] hi ,1 mil tnined anesthetist and great caic should be taken to 
""'ud undue mo\cment ot the tube during the opciation 


si mw \n\ 

'' ' t<( 01 hilati ml gi inulcmi i of the lannx is loportcd beie The causation 
1,1 t nshilit, n i tjnimlnm i his bem assumed to be due to the imminent of the 
mn\ o\( r tl„ cmlotrnhed tube during too light i jd me ot anesthesia 
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Announcement 


THE AMERICAN ASSOCIATION FOR THORACIC SURGERY 
Notice of Annual Meeting 

The i-tth annual meeting of the American Association for Thoracic Surgerc mil be 
held Mai 4, ind 5, 1054, in Montreal, Que, Canada Headquarters mil be at the 
Sheraton Mount Koval Hotel 

Requests for Hotel Reservations 

Theso should be mailed directly to the Reservation Manager, Sheraton Mount Royal 
Hotel, Montreal, Que, Canada Please mention this Association, type of accommodation 
desired, date, and approximate hour of arrival If accommodations are desired elsewhore, 
please communicate direetlv with hotel of yonr choice 

Thoracic Surgical Forum 

After due consideration, the Council has decided to try an experiment by assigning 
one morning session to n "Thoracic Surgical Forum” for the presentation of short papers 
on current thoracic research, anatomy, modified surgical techniques, etc Papers at this 
session mil be limited sharply to ten minutes (including the showing of lantern slides or 
other illustratee material) with three minutes as the maximum discussion of each paper 

Theso papers will be published together in one issue of The Journal op Thoracio 
Surgery Maximum length 3,000 words without illustrations If illustrated, an appropriate 
numbor of words must be subtracted for each cut used 

Abstracts for Papers 

Abstracts for the presentation of papers at the 1954 meoting, including papers 
before the Forum, must bo received on or before January 1, 1954, otherwise they will 
not be considered by the Program Committee 

Abstracts should bo labeled “For Forum’' or “For Regular Program " 

Fur, repeat flic, copies of each abstract should be sent to the Secretary of the As'O 
ciation, Dr Paul C Samson, 293S McClure St, Onhland 9, Calif Thev should not be sent 
to the Editor 

The abstrufs should contain from 200 to 250 word* and nciurnteh reflect the con 
tents of the completed paper 

Applications for Membership 

triplications for \ssoe mte Membership in the \s«oun1ion must he nieivcd In the 
Membership l ommiMee not later than Tan 1 1944 to lie considered for action m Montreal 
\pplii ations received bevoml this deadline wall lie deferred for consideration until 3955 

Apple ants must lie sponsored In three Aetive or Senior Members of tile Association 
In addition to the sponsoring statement on the application form the sponsors mint submit 
a separate letter lomermng tin applicant direst to J)r 1 vman U Brewer Tit Chmrmnn 
of tlcc Membership Committee 2910 Milsjore Hive! I os \ng(lrs Calif ( cinipleted 
oppln ition form' should likewise la sent to Hr Hreuer Tin << regulations are at tbe 
dire tion of tbe Council and were made effective in 3952 at Hall i« 
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I’JIWOLOGH changes following obstruction of the 

SLPERIOR VENA CAVA 

RuoitT 01 \ ( 11N1CU. Case \\J> E\J*EBIMENT\D STUDIES 

I red I T\h\t» Ml) \nd Edmund A Kan'ar, JID 
Sfatti e. W \sh 

TN TUL course of directing the right pulmonan \oins mthin the pericardium 
■ »n»« i pncuniow(.loim for bronchiogemc carcinoma one of us (F J T ) 
«l«sturU,I to fin,l upon completion of the dissection that he had mistaken 

‘ , ” ,1 “ M,,,an ' C,MW ' tmnk ( f ound as a f.eqncnt lanntion on 

' ' f< ’ r ' IC '"firmr pulmomr\ \em and had then iuad\ci tenth diuded 

‘ h ™ Cf>,,nntC(1 tlnt thc ™pcnoi \ena una had keen 
'l ,, * oJU^nuuntch fittecn nnnmes before the true state of affans 

-t tii, cun-, nq,i, , rui rortx uv ° muu,ics inorc to ™ anastomosis 

i th< niriele The nngos \eni had been dmded e irh m thc 

•> r-‘ « tic operation ^urpnsmgh enough the patient tolerated this pin sio 

!r,MI "“f Amx hours later Jonld he certan h a tnhu ^ 

f ";''"»•*">«•»« 1 we nere w , Wc , 0 lointe Vrejmn of 

n,sl era-wT MU U " lUn ll,h<mp1 ' t,urcan '»>»' reports of well tola 

. , „. , "” r ™’ n ' r .. ™ tor „ „ , mm „s. ,l,c „„ ' ‘ 

>m ,, : r V‘'r'»•'“» «c 

^''-Oirherohscnntmnsnerea. Mohramnee 


1 T 
1 i 
? 


1 l* 1 r r n 1 rl 


' I , 

H 


** c,- 


’ rr ' r of V 'H'llncton 5Joo[ C ( \r. 


Uctn» nna 


- D * 

\ - ;s 


’ n r ' D-lr'dr , 


>afi ^urcic \\ 


•r 





214 


THE JOURNAL OP THORACIC SURGERA 


with the belmior of om patient, studies were undertaken in the labornton to 
clarifj (1) the phxstologic pressure changes lesultmg from acute occlusion of the 
superior \ena cava and following its release, (2) the ability of the animal to 
survne permanent acute occlusion of the superior \ena cats below the az\gos 
rein, and (3) the role of the azjgos \em in collateral letum flow of venous blood 
to the heart 

CASE REPORT 

R H P, a 5D \earold nmn, was admitted to the hospital, Jan 27, 1953 Active pul 
monary tuberculosis had been diagnosed m March, 1952, based on roentgenograms of the 
chest and the finding of tubercle bacilli in concentrate sputum smears In 191S orclndectomv 
had been performed for right tuberculous epididymitis, and in 1924 the left testis was re¬ 
moved for tuberculous disiase Right nephrectomy became necessary for tuberculous pvelonc 
phntis in 1951, and similar involvement of the left kidnej was suspected in March, 1952 

The patient was ehromcalh ill, with physical evidence of marked pulmonarv cmphvsemn 
Roentgenograms of the chest (available m series from October, 1D4S) revealed a fibrotic 
t\pe of infiltration in the right apex which had increased moderate!}, especiall} in the upper 
third of the right lung, with some increased radiopacitv in the hilar region Routine Inborn 
ton studies were within normal limits The blood sedimentation rate (corrected, A\ introbo) 
was 31 mm per hour Two acid fast bacilli were found in the sputum on the week of ad 
mission, but cultures of the spu*um for tubercle bacilli were reported positne Pvelogrnnn 
and unne studies failed to confirm the suspected tuberculosis in the remaining kidnev 
Bronehoscopv (June 4, 1952) revealed a partial obstruction of the right mam bronchus lit an 
irregular membranous structure which bled rendilt, and from winch a biopsv "as reported 
as showing squamous cell carcinoma Studies of the pulmonnr} function revealed a maximum 
breathing enpneitt of 97 L which was 72.5 per cent of the predicted maximum for this pa 
tient Fiftv six per cent of the o\}gen consumption was on the right, 52 5 per cent of the 
ventilation In spite of this extremely poor pulmonnr} reserve, in view of the finding of car 
cinoma, pneumoncctoniv wns advised nnd accepted bv the patient and his family after full 
appraisal of the great risk entailed 

Operation —With the patient in the face down position, the right hemithomx was entered 
through the bed of the resected fifth rib There were numerous firm adhesions nbout the apex 
of the upper lobe which contained extensive palpable lesions compatible with cnseonodulnr nnd 
fibrous tuberculosis Although large lymph nodes were felt nbout the lulus, the nren was not 
fixed and it was apparent that vve were dealing with n situation that was technical!} operable 

Complete adherence of the apex made it necessnr} to free the lobe b} removing a 
portion of the thick parietal pleural peel in the cndotlioracic fascial plane The mediastinal 
dissection was begun b} exposing the innominate artery and vein and dividing the vagus 
nerve just bevond the recurrent larv ngeal branch superior!} The Ivinphatic structure*, 
along with the phrenic and vagus nerves, were stripped from the lateral aspects of the 
trachea, esophagns, and aorta The az}gos vein was divided between ligatures and used as 
a tag to rotate the structures of the mediastinum outward Two large paraesophageal 
nodes lateral to the mid esophagus were removed sepnrntelv from the main block of tissue 
nnd the esophagus was dissected free of its surrounding tissue throughout its entire length 

There were large, firm Ivmph nodes King superior to the right mam stem bronchus 
between it nnd the superior vena cava, and the nodes nt the tracheal bifurcation were also 
large and firm, but not adherent These were suspected stronglv of being involved with 
carcinoma but it was impotable to tell that their enlargement was not the residuum of the 
old tuberculosis The bronchus wns isolated, divided, and closed with interrupted sutures 
of 0000 silk 

The left main bronchus wns then dissected down to the level of the left inferior 
pulmonarv vein The right inferior pulmonarv ligament wns incised nt its base at n pom* 
approximated 2 cm inferior to the right inferior pulmonarv vein Here the pericardium 
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of the right lung and there was extensive tuberculosis of the mediastinal hnipli nodes The 
upper lobe was the site of extensive bronchiectasis with local ulceration of the bronchial 
mucosa and extensive chrome mflammatorv changes throughout the upper lobe parenchyma 

At necropsy the anastomosis of the superior vena cava was intact and patent Except 
for some excess of sangumoserous fluid in the right hennthornx there was no demonstrable 
anatomic cause for death Clinically the patient showed signs and symptoms of progressn e 
anoxia resulting from the respirator} insufficiency, consequent to a functional pulmonan 
reservo inadequate to sustain him through the early postoperative period 

The penod of acute supenoi vena cava obstruction m this patient lasted 
slightly less than one hour but was toleiated surprisingly well when viewed m 
the light of Carlson’s experimental data The problem of temporary superior 
vena cava obstruction, with perhaps giaft replacement, may become increasingly 
more fiequent as ladieal mtiathoiaeic procedures for carcinoma become more 
commonplace Expeiimental studies were made to determine some of the fae 
tors involved in acute temporalv and permanent supenoi vena eava obstruction 

EXPERIMENTAL DV.TA 

Methods —Mongiel dogs weighing an aveiage of 10 kilogiams weie used 
Two gioups of expenments weie earned out dogs with acute permanent 
supenoi vena eaval obstruction, and dogs with acute tempoiarv supenoi venn 
caval obstiuetion In the lattei group pressme recoidings weie obtained ironi 
the pioximal supenoi vena cava the light auiicle, and the aorta befoic dur 
mg, and immediately aftei the obstiuetion of supenoi caval blood flow A 
simultaneous electrocaidiogiaphic lecoulmg (Lead II) was obtained bv using 
a torn channel Sanboin Polv-Viso lecoulmg apparatus 

All opeiative pioceduies weie peitonnod undei aseptic conditions and 
Nembutal anesthesia supplemented bv positive piessuic endotracheal ether 
oxvgen The light pleural cavitv was enteied thiough the touitli inteicostnl 
space The superior vena eava was exposed from the azvgos vein to the right 
auiicle In six animals complete and peimanent obstiuetion of the superior 
vena eava was obtained bv application ot two Potts coaictation clamps on the 
cava between the azvgos vein and the light anncle, dividing the superior vena 
cava between these clamps and closing the cut ends bj double rows of 00000 
silk suture on an atraumatic needle 

Temporary superior vena cava occlusion was produced m six dogs Pres 
sme recordings weie obtained m five animals The first animal had the supc 
nor vena cava obstructed for tluee hours and fifteen minutes, while flic otliei 
five dogs had caval obstructions foi two hours each An aibitian occlusion 
period of two hours was thought to represent a maximum penod which might 
lie required to effect an anastomosis in the cluneal case Piessuic recordings 
were obtained bv inserting polv thenc eathetcis (1 2 nini in diameter) into the 
proximal portion of the snpenor vena cava into the right auricle through tin 
wall of the auricular appendage, and into the aorta either through the light 
snbclavnn or the femoral artei v 

Control recordings were obtained piioi to cl imping the vena uivn Oliscr 
v.itions were recorded at the time the superior vena cava was obstructed bv 
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, bmp', -t fiitccn minute intends for two hours, at the moment of release ot 
the onnl i.Mrmticn and for a short period thereafter 

\t ihe completion of the experiment the chest mas closed m laaers and 
iu fn. nr m the pleural eaaita was aspirated as the lungs were re-expanded hr 
]»>Mtnc uidotnclnal pressure Procaine penicillin (300,000 units'! was giaen 
uitninii'enlnrh to oath animal after the operation Postoperatiaela the ani- 
mils aaere htpt m eases m heated quarters and observed for suraiaal tune 
11 iiui'is and t\identc of cerebral damage 

One animal had a aenogram done tlnrta-fiae daas after dia mion and elosnie 
at tlu superior aena eaaa proximal to the right auricle Fig 1 A illustrates 
tin a* interim from tins animal made In injection of 20 e c of 70 pei cent 
l)indra-.t thmmih the pohtlienc eatheter inserted into the left external jngulai 
'on \ \unvroin nnmwlnteh alter superior aena eaaal obstruction aa-as ob- 
t iiinl m mother ainni il (He 1 li) reaealing a readila aaailable collateral 
i noils rourn trom tin In id and forequarters ot the dog 
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As an initial exercise, temporary occlusion was effected foi three hours and 
fifteen minutes m the first dog without lecordmg piessure changes Following 
the abrupt release of the clamp there was rapid distention of the auncic and 
the tentneles went into fibrillation fiom which they could not be extricated 
with the available electric defibrillatoi and death ensued 

PRESSURES IN THE RIGHT AURICLE AND SUPERIOR VENA CAVA DURING TEMPORARY 
SUPERIOR VENA CAVAL OBSTRUCTION IN DOG NO 4 

mm. cm 

Ha. h 2 o 



Fie 2—A graph showing the auricular pressures (in centimeter of water) anil the su 
perlor \ena cavnl pressures (In millimeter of mercurj) in the control period during cn\ai 
occlusion and after release of the occlusive clamp in the dog 


Temporart obstiuction for two hours was similarly carried out m five ad 
ditional dogs In all of these animals theic was a prompt dotation of piessure 
m tlie superior tena cata proximal to the point of obstiuction and iclatnel' 
little change m the right aunculai piessure Fig 2 graphualh illustrates the 
piessure alterations observed m Dog 4 aftei obstruction of the supenoi tend 
cat a and immediate)! after its release The elcctroeardiogiaphic iccords did 
not reteal am significant arrtthmia associated with superioi catal obstruction 
or following its remotal This was contrart to our expectations in tiew of the 
reports lit Carlson (1934) and the results obtained lit us in the first animal m 
this series which died from tentricular fibiillation Superior tena catal oh 
struction also did not produce significant alterations m the arterial blood pres 
sure, an observation corroboiatmg the findings of Andreasen and Watson 
(1952) Two dogs m this series died eighteen and eight hours, lespcctiteh, 
after operation from pulmonart atclectasLS while the remaining two dogs were 
sacrificed while m good health one and six weeks, rcspectitch, after temporan 


219 


n m= LSD K VN \R OBSTRUCTION- OF YEN V CUV 

—- *■ '« 

son md pr.Kim.1 superior vena ma examincu 

“rS:5r,==E 

„[ > 1,0 .oanoom 'O'.eKil daes after operation The » dogs 
; , , ,.h puluiomre oomph,at,one mao Orel, haoe had cerebral dan a? 

... ,ro toaponro o,„.,l oMmctum There oras eo.denee of eereh al 

,luu. . m tour ,l»a* whoso Miiac mao *erc perroanenth occluded Three 
d„,l wuhoiii g ilium; consciousness The fourth regained consciousness but 
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THE EFFECTS 


OF TEMPORARY VENA CAVAL OBSTRUCTION ON THE PRESSURES WITHIN THE 
RIGHT AURICLE AND SUPERIOR VENA CAVA 

□ Superior Vno Ccvol pressure* in mm Hg. 
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atrial supenoi vena caval occlusion Bj companson a smulai venogram (Fig 
A) shows only slight furthei dilatation of these venous collaterals tlurtv five 
dajs following the permanent caval occlusion Alterations m the penpheral 
vasculai bed that may furthei 1 educe the volumes of blood 1 etui lung from tlic 
upper extremities can only be hypothecated At anj- late it would seem that the 
nnmediate availability of the azjgos system to provide for collateral return of 
venous blood is an impoitant factoi m both limiting the height of the pressure 
use proximal to the occlusion and possibly m permitting sufficient blood flow 
tluough the cerebral circulation to maintain cell viabilitv for a considerable 
time in spite of intense cyanosis 

Similai experiments with the azygos vein tied and with the azygos intact 
but occluding the supenor vena cava above it would be inteiestmg Andreasen 
and Watson (1952) cleailj r indicate the importance of the azygos vein when 
complete temporary obstruction of venous return to the heart is produced 
We recognize certain fallacies m the comparison of the venous circulation in 
the extremities of the expeiimental animal to the human being, but feel that 
the eaval and azvgos sjstems, devoid of valves in both, should be snmlni 

The drop in intm-aurieular pressure is much less dramatic than might at 
first be expected Since m the dog 60 per cent of the venous return to the 
heart is through the infeiioi vena cava, the -volume of blood available foi 
aunculai filling is still gieat even aftei supenoi caial occlusion To this is 
added the sizable contribution of the azvgos collateral blood flow The result 
ant diminution m venous return is reflected m ieduced caidinc output winch 
is not sufficienth reduced marhedlv to lowei the mtia-aoitic pressure Tempo¬ 
ral! occlusion foi two horn's, though a senous plnsiologic shock, is tolerated bv 
the dog surpiismgh well These obseivations hear out the lesnlts of Gerliode 
(1950), who found that occlusion of the supenoi vena cava was tolerated foi 
twenty-five minutes m making experimental anastomoses between the supenor 
vena cava and the left auncular appendage m dogs The findings in om ex 
peiiments would seem to hear out the impicssion fiom the single cluneal case 
that patients might tolerate occlusion of the supei ioi v ena cava long enough 
to permit reconstiuctive anastomosis or even replacement by graft The m 
creasing frequency of major thoracic procedures with dissection of vessels aboul 
the pulmonary hilum within the pericaidium, as described by Allison (1946) 
or of so-called “radical pneumonectomy,” described bv Caban and his as 
sociates (1951), maj increase the frequency of caval imurv and the neccssitv 
for its reconstruction 

Permanent occlusion of the supenor vena cava at tins level presents a 
much more senous phvsiologic shock to the animal It is, houcvei not mu 
versally fatal, two of the six animals survived Those that died exhibited evi 
dences of cerebral damage consequent to the selective evanosis predated bv the 
procedure 

Bmlcv (1952) has rccentlv dcsenbed the development of ventricular fihnl 
lation following the release of simultaneous!! occluded supenor and inferior 
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INCLUSION DISEASE OP INFANCY 
Case Report 

II Stephen Gallager, M D , Joseph W Staa max, Jr , M D , and 
Philip S Barba, M D 
Philadelphia, Pa 

C YTOMEGALIC inclusion disease (also lefened to as generalized sain an 
gland vans infection) is a systemic disease, characterized by the presence 
of mti anil clear and mtiacvtoplasmic rnclnsion bodres in grgantrcally enlarged 
cells of many organs Wlirle predominant!} an affection of infants and new 
boms, cases in oldei children and adults ha\c been reported Liclnsion bearing 
cells of similar morphology hare been found in the ducts of salivarv glands 
of 12 per cent of infants in a conseeutne autopsy senes, 1 probably lepiesent 
mg latent infection 01 a commensal type of relationship Although the so 
called “sain ary gland thus” is moie 01 less umtersally accepted as the etio 
logical agent, no lepoit of its reeoxeiy 01 cultnation fiom clinical material 
has appeared to the present time 

A leeent compi ehensn e renew of the literature by Smith and Vclhos* 
Melded sixty-nine cases, to which weie added twenty new ones All of these 
weie discoreied at autopsj Many weie associated woth othei diseases or 
debilitating conditions, which latter, lather than inclusion disease itself, 
seemed to be the pioNimatc causes of death A few r occuued as isolated mfec 
tions without lecognized accompanying disease 

Until ien lecently no satisfactory diagnostic measuies have been ay nil 
able, and foi this leason figures as to incidence and mortality must be con 
sideied open to question Fettciman 3 has lecenth described finding topical 
inclusion-containing cells in the urine sediment of an infant who subsequent]! 
died of inclusion disease the disease was demonstrated at autopsy While 
the application of this discoien mai well lead to more fiequent recognition, 
tlicie has been to this time no deseuption of a ease in which the diagnosis has 
lx on established duimg the patient’s life, and m which theie has been clinical 
ieco\ci\ The piesent case is theiefoie, unique in this inspect and also in the 
concomitance of cystic lung disease, foi which the pieceding inclusion disease 
mas 1 easonablv be held 1 esponsible 

C \SF RFl ORT 

The patient, D B, a white bo\, was the first bom of twins, delnercd on Oct - r >, 
ion He weighed 2,300 grams, cried spontaneousH, and exhibited normal \igor at birth 
About the sixth da\ of life, his appetite began to wane Ho was moderately jaundiced, 
the spleen extended 3 cm below the costal margin and the lner was bareh pnlpnblc 
other po«itne pin sical signs were found 

Irom rrrmnntonn Dispensary nml Hospital 
Rcceivcl for publication \pril 27 1353 
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On the following dav, c\nno c is appeared during bouts of erring, and the err was 
went and high pitched The recta! temperature was elevated to 100° F for a few days, 
then Ml to norma! Cvano-m and dvspnea became progressively worse About a week 
after the onset of symptom', a chest a rnv film showed "a marked opacitv over the upper 
half of the right lung, which represents either consolidation or atelectasis or both ” (Fig 
1 i The first che't 'igns made their appearance on November 19, described bv the ob 
wrier n« "decreased breath sounds over the right upper lobe area " Bv this time the 
hi1>\ had 1 eemne otmnoush dvspncic and cvanotie despite continuous oxygen udmmistrn 
lion \ loo*e cough, productive of “mall quantities of blood tinged mucus, appeared, 
roar , r d<« t,rrame audible at the right base, and no normal alveolar breath sounds could 
be to aid on the right side The radiologic Aensitv had, b\ November 24, spread to involv e 
th. entire rijit lung field The trachea and mediastinum were displaced to the right, 
ami a small slnrplv mnrginnted area of radiolueencv had appeared in the upper portion 
of tin Iowct lobe 


l u 1 



Fin 2 



1 r 

dill ir 
at! lilr 
l 1,0 
l l itr 
,1 ,1 
r> 

i-ttrr 
' T 

’ r r r 


<lr ' V '''" , "; ,r ‘ improvement in the b .bv’s general con 

He r,o, ilvspren and evaao«„ part,alh, but did not disappear II,s 

an, W, gnat.r, ,„d he lagan to gam weight ,n sp.to of obvious rc ^ ira 
, in, s 1, , In , l the d,v,ti,pn„m of four nir fill, d lV sts lt 


1 f 


oltv 

‘f ll, ! ev„„.U „) , n ,d radiolueent area These appeared to compre«s the 
. ,' nml d.splae, d ih, mediastinum «.l v l,t|v to the left (Fig ”) 

hi ia.„n u„r) d, during ,I,. fir* t«o months of hf , revealed no spec,fie 
»• shd.n nas 1 , n ,i nt ,„ rth ^dualli d(C , lnod lo o C Gm/100 

1 u. e,"ie wro. 1 mobrat.h , was nev, r Mgnifieantlv ehvated and the 

nt * arV'i t am '' y ? W " °" W ,,ftnnl were 

saals 1>„, rllJttir , . on 0n ^ * 


t 


* 


T> ! 


1 nV f<*r jx vm J < 

'! r ;V,V’ 'V' ^ ofeont.nued 

! . - ■ ' < e T Hv r , * V ']* r,f ," - nc!lt 1 * '"'thorax 

s" -r! ' ‘J 5 1 am. « against thf mfdi 

a. ,. , I 1 ef viit?, little d," r rultv Tie 

' ' •!.'*> '1 tl- r«M f.roxvg.n dinir 


224 


THE JOURNAL OP THORACIC SURGER\ 


ished promptlj Iu later radiographs a small residual cystic area iu the right cardio 
phrenic angle was wsible This has shown no enlargement since and does not seem to 
cause discomfort The patient mas discharged on March 5, 2952, m good condition. Since 
discharge, he has remained entire!) tv ell and is developing normally 

ICicroscopic Appearance —The excised portions of lung shoued moderate increase in 
interstitial tissue, with occasional areas of striking hbrosis in interalveolar septa and pen 
bronchial tissues A rather sparse infiltration of lymphocytes, plasma cells, and histiocvtes 
was widespread in distribution The cists were lined by delicate layers of fibnn, with snr 
rounding thin laminas of voung connective tissue In several of the sections, communion 
tion of cysts with small bronchi could bo definitely established 
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“n, attend throughout all regions of the lung tissue were large cell", 17 to 24 micron* 
in diametor, containing both intranuclear and intrncv toplasmic inclusion bodies (Fig 3) 
These cells lav largclv within tin. lununa of terminal bronchioles and were appnrcnth derived 
from bronchiolar lining veils The intraevtopln*iuu invlusions consisted of crescent «h ipi 1 
groups of fmntlv basophilic granules l'ang at tin [unpin rv of tho gigantic cells ttithm 
each nucleus was a large spherical, homogeneous reddish purplo inclusion 7 to S microns in 
dinuictcr, almost filling tho cutire structure \ narrow clear space lav betuian tin border of 
the inclusion and the penphornllv clumped unclear chromatin in about one half of the cell* 
In the remoander the clear space was obliterated, the margins of the inclusions being indistinct 
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ceding vnus infection Such lelationslup is also suggested in Cases 11 to 11 
of Smith and Yellios, all of whom had fibiocvstic disease of the panelcas asso¬ 
ciated with cytomegalic inclusion disease Whethei these entities, and other 
snuiJai disoiders of late childhood and adult life mai fiequenth be the 
sequelae of salivarx gland virus infection can only be pro\ed or dispimed In 
the accumulation and study of an adequate senes of healed cases of inclusion 
disease 

It is believed that, m the child described heie, the illness began as a pn 
man infection wuth the salnarj gland virus, acquned eithei in uteio, oi more 
likeh m the immediate postnatal period Prematmltv mat well hate been a 
piedisposing factoi Bionclnal and bronclnolai swelling, with oi without the 
formation of intiabionchial pofypoid gi anulomata, is ci edited as having been 
the direct cause of the pulmonary cysts wdiieh later developed Changes in 
interaheolar supportne tissue were piobubly contributory Regression of the 
acute phase of the disease, eithei spontaneously or undei the influence of anti 
biotics, began about four wrneks after the onset of symptoms At the time of 
lobectomy, the disease w as in its terminal phase Had a greater period of time 
elapsed before opei ation, it is entirely possible that all evidences of the fore¬ 
going inclusion disease would hate tamshed, leaving onlj a ctstic lung of 
crjptie etiology 

SUMMARY 

A case is described in which a newdiom infant deteloped pulmonary cjsts 
following an episode of pneumonitis shoitly aftei buth The excised portions 
of lung shotved the histologic picture of cytomegalic inclusion disease The 
patient iccotered tnthout incident This is belieted to be the first reported 
case of cj tomegahe inclusion disease in which recot eiy has occurred It is 
also significant that m this case stiucfuial lung changes w r ere nppaiently the 
lesult of salivary gland vnus infection 
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BRONCHIOOENIC CARCINOMA 
\ Stitistk ai Reukw of Two Hundred and Thirty-Four Autopsies 
Kwmond M Inhiaiu, MD,' and William L McNamara, M D ** 
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A C1KJI P of J !4 conscciitnc autopics on cases of bronehiogemc eaicmoma 
** Ir ' n newed in tins papei to determine tlie different clinical 1 a pcs and 
U i< lmist uHnmoii sitis of met istasc s ^ Tlie 1 immure*is also rexicwcJ j 

DEFINITION 

ll is ll» widih accepted tomictiou that all puman pulmonan inalignan-? 
• ns of cpithdial ongin arise from the lnoncln or then acccsson glands Such/ 
nnlitinam ios m then foie tcimcd lnonelnogenic eaic moma u_p$ ' -J 
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HISTOPATHOLOGT v 

The exact ougin or cell denvation of each paiticular tjpe of Inonchiogemc 
caicmoma is not entirely settled, but suffice it to sai we believe that the epi 
demioid and undifferentiated eareinonias arise fiom the basal cell Imer and 
the adenocaicinomas arise from the bronchial glands 

We attempted to simpldy oui classification b} using three mam categoiies 
each with its nidnidual subdiMsions We included in the epideimoid group 
the squamous cell caieinonia uith and without pearl formation and the undiffer 
entiated squamous-cell t\pe These aic made up of large eosinophilic staining 
cells, appealing polihedral and platelike with a relatiieh small nucleus neli 
in chiomatin The adenocaicinomas included mucus- and nonnnicus producing 
tj pes The undifferentiated group, which we feel is the most malignant, in 
eludes the so called “oat-cell,” round-cell and small cell carcinomas Micro 
scopicalh, it is a small ovoid cell with a large nucleus, uch in chromatin, and 
appealing like a hmphocj'te in fixed hematoxilm and eosin mnteiial These 
cells closely lesemble lymphosarcoma cells We feel that am further diffei 
entiation is a mattei of personal impression and intei prctation These \nnoiis 
groups occasionalh oceui in combination with one cell tvpe piedominating 
Wc found no cases that would satisfactory meet am 01 all of the criteria 
established for the diagnosis of the so-called aheolai-cell caiunonia We were 
able to find a pxinian in the mam stem bronchus until dropped metastases in 
the aheoh in seeeral eases which ga\e the impiession of a so called nhcolor cell 
caicmoma In more iccent liteiaturo the so-called nheolai-cell carcinoma has 
been tciincd adenomatosis and is felt not to be m the carcinoma realm 

SITES OF METASTASES 

The problem of metastases from malignant pulmonarj tumors is of major 
importance since the emplovnient of lobectonn and pneunionectorm in its 
tieatment The routes of spiead aie not mam, but these must he considered 
(1) lvmphogenous spiead, (2) hematogenous spiead, including tlie \citebrnl 
\ems, (3) direct extension, (4) implantation, following such procedures as 
aspiration, aspiration biopsy, and operation, and (5) bronchiogenic spread 

It is believed that the frequent occurrence of metastasis m carcinoma of 
the lung is due to the fact that the lungs ha\c such a neli \asculai and hniphnta 
lied Theie is a greatei tendency foi bronchiogenic caicmoma to he dissem 
mated throughout the bodv In the imasion of blood rossels than caicmonias 
arising elscwlierc 

Carcinomas arising elsewhere libeiate emboli into sjstcimc leins wlneli arc 
caught or filtered out m the lung, while tliose liberated in the portal icnons s\s 
tem find their win into the lner Those libeiated from the lungs into the 
pulmonan \ems, or into the left chamber of the heart, will he cauglit m am 
penpheial organ to which thei are carried 

Tlic usual tendcnci is to invade regional Ivmpbatics tJius tlie parabronchml 
and peritracheal nodes first then the mediastinal hmpli nodes Enrh jnetnsta 
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•■is is the rule in primars bronchiogcnie eaicmonia Signs of metastases mas 
1 k> tlie presenting svmptom or smiptonis of the patient and ma\ appear earh 
Our senes showed 6169 per cent epidermoid carcinoma, S 97 per cent 
athnoenrciiioma, and 29 06 per cent undifferentiated This demonstrated that 
6 mit of 10 were epidennoid < nnnoni.i 9 out of 10 were undifferentiated and 1 
out of 10 was an idenoeurtinoma 


T\bie II SrrE or 0 BIG IN o 


- 


IIINE.N 

l f »42 1°47 

koi rrsK\ J 

O 

rj 

HINES 

7042 1047 

KOI ETSK\> 
1936 


Total No 

r« 

Sl 

ee 


Q(, 

44 


j f'VrnonI 

s«, 1 , 2 - 1 <T 

"7 45 0 '<7- 

-4J 

E—. 

5^ 

Gl 41^7 

21 47 7377 


V - r -sreinoiu 1 

12 s 1 , 01-7 

22 27 lb7r 


10 

10 4197 

1 1 25 0077 


1 r lifer. ill iti 1 

40 2 ' 9sr r 

22 27 1677 


2S 

2 S n<~7 

12 27 2797 


lie t»und tin 1 i*_ht side more ficqmnth lmolieil than the left (IS 9 jier 
'*nt ornrunteil on the light side which was a little o\oi one-half 1 This mas 
in Ml prolnlnhu be due to the f ict that the right mam stem bronchus is an 
ihne 1 direst continuation of the trachea 

TJ 10 epidennoid snnct\ originated most frequent h on the right side the 
nndiiTiruitiaUd group was pracluailh cqualh dmded with the light side still 
-*t niore pn dominant while the adenocarcinoma group were enualK 
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Tvble IV Lntpa Node Metastases 
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Lvmph nodes showed the gieatest imohement in om senes Thcie were 
126 of the 234 cases which showed penbionchial hrnph node metastases This 
uas 53 85 pei cent of the total numbei of cases Of tins 126, 70 (55 56 per 
cent) ot the total weie epidermoid eaicmoma, while 48 2S pei cent of the total 
numbei of epidermoid cases demonstiated penbionchial imohement We also 
found that 12 (9 52 pei cent) cases weie adenocaicinoma, constituting 57 14 per 
cent of the total numbei of the adenocaicinomata The undiffeientiated cate 
gon was made up of 44 (34 91 pei cent) cases showing penbionchial metastases 
but this constituted 64 71 pei cent of this cell tape 

Mediastinal including pentiacheal glands weie imohcd in 98 cases, 4188 
pei cent of the total numbei Of these 54 (55 10 pei cent) were epideimod, 
this being 37 24 pei cent of tins paitieulai categon , 10 (10 20 per cent) were 
adenoeaicmomas constituting 47 62 pei cent of the total numbei of adenocarci 
nomas Tliirt\-loui (14 69 pei cent) of the undiffeientiated gioup showed 
miolvement, this making up 50 pei cent of the total numbei of the undiffci 
entiatcd cell ttpe 

Forti-two cases (17 95 pei cent) m oui senes demonstiated abdominal 
and letioperitoneal hmph node imohement 

Metastases to cert leal liniph nodes oecuiied in 18 cases No imohement 
of a\illan lymph nodes was demonstiated 
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31 42 

20 

2S 

IS 

\dcnocarcmomn 

9 

10 00 

42 86 

20 

57 14 

27 

54 

r )0 

t ndifferentmted 

33 

36 67 

48 53 

11 

31 43 

IS 

49 

66 


Ilcpatic metastases weie found ns frequcnth as some of Ihe other more 
common)! expected sites We had a total of 90 (38 46 pei cent) m which luer 
metastases wire piesent, 4S eases (53 33 pel cent of the total) oi 33 10 per cent 
of the epidermoid class Nine e iscs of ndenocarcinomats (10 per cent of the 
total) or 42 86 per cent of this cell t\pe and the undiffeientiated group coin 
prised 11 inses (13 67 per cent of the total) while this was 48 53 per cent of 
the cell tvpe 
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Table YITI Bone Metastases 



| HINES | 

[ SVATPSON’ I 

[ KOLETSETl 

i TOTAT 

1 NO 

| % OF 

} MET VS 

| % OF j 

; FELL TYPF | 

TOTAT 

NO 

% Of 1 

MET VS 



41 

17 52 


30 



Epidermoid 

2G 

03 41 

17 93 

S 



Adenocarcinoma 

0 

14 G3 

2S 57 

17 

f^ErSYSTSi 


Undifferentiated 

0 

21 05 

13 24 

0 




i 

irrsEs 

1 OCHS YER AND 

1 nr B YJvFV ■* 1 

VRKIY AND 

M VGNER2 

[ MIIIEF ANC 

JONES* 

Total no of ca^es 

- 234 

2 570 

74 

SOS 

No of cases showing 
metastases 

41 

527 

21 

SS 

% of metastases 

17 52 

20 4 

2S 

101 


Tenzel m 1936 had 33 eases m which lie lepoited renal im olvcment, 14 epi 
dcimoid caicinoma, 14 adenoeaienioma and 7 m the undifferentiated group 
Koletski m 1936 lepoited 19 pei cent epidennoid eaiemoma 36 pci cent 
adenoeaienioma and the unchUcicntmted group, constituting 20 pci cent 

Bom metastases aic not being leported as individual osseous sites but aic 
giouped together in a single total 


Table IX Long Metvstvses 



| HINES 

TENZEL’ 

| KOLFTSKV * 

TOT VL 
NO 

j % OF j 

1 MET VS 

% OF 

CELL i 
TYPE ' 

1 

TOTAL | 
NO 1 

% OF 
CELT 

TYPE 

1 % OF 

CELI 

tv rr 


34 

14 57 


32 



Epidermoid 

21 

01 47 

14 4S 

20 

19 

12 

Adenocarcinoma 

1 

14 71 

23 Si 

2 n t 

40 

55 

Undifferentiated 

S 

23 52 

11 77 

0 

24 

11 



1 

MILLET VND 

\RKIN 

INI) J 



1 

HINES 

JOVES-* 

WAGNER’ 

SAMPSON-* 

Total no of ca«es 


234 

SOS 

74 


40 

Total no showing 


34 

173 

24 


10 

metastases 







Per cent of total 


14 57 

21 

32 


25 


T\m e \ Metwtvsfs to JIeait, PETiavrimiM, vnd JtAjor \ essels 
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TENZEL’ 

| svMrsoN j | 

KOI FTSKA’ 

TOT U f 
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TOT VI | 
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FEr r 
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TOTH | 
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1 # Of I 

TOT \1 1 

9r Of ; 
CFTT i 
tv rr 1 

| TOT \T ] 
i NO ! 

1 

Vc oi i 

TOT VI 

%0> 

CEII 

Tvrr 


Epidermoid 
Adenoetm monm 
UndifTerentnted 


IS 

0 

S 


c.o 2" 
0 00 
”0 77 


1241 
0 00 
11 7<> 


17 14 
2S o7 
14 2S 


11 

(1 


44 

24 


23 0 
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IIINFS 

1 ocus\tr 

l VXD 

j DEBVKEY* 

ML'LLir IN | 
I VN l> | 

iivrrET* i 

APfvlN 

VND 

\Y VF\£J 2 

> M VTTIFK 
\ND 

BCPKF r _ 

Total no of nss 

234 

2,570 

44 

74 

NOS 

No of ca«cs with mctnitnse- 

20 

20S 

*5 

10 


Per cent of total 

11 11 

10 4 

ii a 

14 

2 7 
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There is no predilection for am pirtitulu bom structure V-e found al¬ 
most n(n bone m the bod% imohed except the hands and feet Theie nas 
I out fit run f> cases which showed horn nictates with the epidermoid gimip 
predominatin': the mnlifTcrentnted pronp second and the adenocarcinoma 

1 i't 

The him: was imohed In metastasis m 1 out of cien 7 cases with the 
niu.nl jronp still predominant Tlic undifferentiated gionp teas second m 
numb' r uliih 1h« idun>< arc moiin still nndc up the smallest uioup 

Mcdnstirnl structure were imohed in 11 per cent of our cases the epi¬ 
dermoid < mmoim predominated with the undi<Tcinitiated croup helm: second 
\\i toinul no cas's> ot adenocarcinoma 
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where in the hoch Central nen ous svstem metastasis mac come from a tumor 
in almost anv organ of the bode, but the lung is the most frequent site of such 
a malignancy 

The first clinical manifestations of bronchiogemc carcinoma mac he duo to 
intracranial metastases, simulating a symptom complex pioduced hi a rapidh 
glowing and highli imasive primary tumor of the brain King and Ford after 
renewing 100 cases at Johns Hopkins concluded that carcinoma of the hmg 
metastasizes to the biain moie fiequenth than any other tvpe of malignance 
This is due to the malignant cells being carried be the blood stream to the biain 
without passing through the capillarj bed of the lungs Thee leported that of 
448 cases 52, oi 12 per cent, showed symptoms inferable to the central nereous 
sestem rather than the bronchus There were 19 cases or 4 per cent m which 
the svmptoms referable to the cential nen ous s)stem were the presenting ones 
The tepe of caicmoma was not a factoi in the incidence of metastasis to the 
central nen ous svstem 

Theie weie 19 cases (8 11 per cent) of demonstrable brain metastases in our 
series This indicated 1 out of e\ery 12 had such imohement In some climes 
as high as 1 out of 5 has shown biam imohement Here again the cpideimoul 
class piedominated, while the undifferentiated gioup was second, and the adeno- 
caicinoma thud 


Table XIII. Miscell \leous 





1 EPIDERMOID 

1 ADE.SOCAnCLSOMA 

1 ULDIFFETEXTIATED 


| TOT CL 
SO ] 

%OF 
TOT U 

[total 

1 ho 

% OF 
TOTAL 

% OF 

1 CELL j 
1 TYPE | 

TOTAL 

hO 

9c OF 
TOT\L 

| % of ; 

| CELL j 
! TYPE j 

TOTAL j 
I NO | 

\9cor j 

TOTAL 1 

9c OF 
CELL 
TYPE 

Pancreas 

17 

7SG 

5 

2 041 

3 45 

0 

0 00 

0 00 

12 

70 50 

27 78 

Spleen 

14 

5 55 

7 

50 00 

4 S2 

i 

7 14 

4 7(, 

6 

42 SO 

SS2 

Skin 

8 

3 41 

0 

75 00 

4 14 

0 

0 00 

0 00 

2 

25 00 

2S4 

Bowels (large and 
malt) 

5 

2 13 

2 

40 00 

1 38 

0 

0 00 

0 00 

3 

00 00 

44Z 

Prostate 

3 

1 2S 

1 

33 33 

0 09 

0 

0 00 

0 00 

2 

0G 07 

2 94 

Diaphragm 

2 

0 85 

1 

50 00 

0 69 

0 

0 00 

0 00 

1 

50 00 

1 47 

Thyroid 

O 

0 S3 

1 

50 00 

0 09 

0 

0 00 

0 00 

1 

50 00 

147 

Testielo 

1 

0 43 

0 

0 00 

0 00 

0 

0 00 

0 00 

1 

100 

1 47 

GnlJ blndrlt r 

1 

0 4° 

1 

100 

0 09 

0 

0 00 

0 00 

0 

0 00 

0 00 


This table includes othci organs of the bodj in which metastases wcic found 
We had 17 eases with imohement of the pancreas This was 72G pei cent of 
the total number of cases There were 5 eases (3 43 per cent) of cpidcimoul 
carcinoma, 29 41 pei cent of the total numbei which demonstrated metastases 
There were no rases of adcnocaicinonin The undiffeientiated gioup had 12 
cases (17 7S per cent) of 70 59 pei cent of the total number 

The spleen was nnohed in 14 cases theie being an almost equal number 
of epidoimoid carcinoma and undiffeientiated There were 7 (4 82 per cent) 
cases of the formci which constituted 50 per cent of the total numbei of cases 
In the latter croup there were 0 cases (8 82 per cent), 42 86 pei cent of the total 
In the adenocarcinoma group theie was onh 1 case (4 76 per cent) constituting 
7 14 per cent of the total 
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Theie weie 8 cases or 3 41 pei cent of the total number of cases m which 
metastases to the skin were found It is stated that metastatic nodules m the 
skm should be consideied from the bronchus vuitil pioied otherwise 8i\ (414 
pei cent) were of the epidermoid carcinoma group 75 per cent of the total mim 
bei Theie were no cases m ivluch adenocaicinoma was found Two (2 84 per 
cent) were m the undiffeientiated classification constituting- 25 per cent of the 
total 

Metastases to the bowel are infrequent, but do occur We had 5 cases or 
213 per cent to the laige and small bowels The small bowel, especially the 
duodenum, was the most frequent site of imohement Two cases (1 38 per cent) 
or 40 per cent of the total were epidermoid carcinoma, while the undifferentiated 
class constituted 3 (4 41 per cent) eases oi 60 per cent adenocarcinoma was 
conspicuous by its absence 

There were 3 cases of metastases to the prostate, 1 28 per cent of the entire 
number of cases There was 1 (0 69 per cent) in wduch epidermoid was the 
predominating cell type, no cases in which adenocarcinoma metastasized, the 
undifferentiated caieinoma metastasized in 2 eases (2 84 pei cent) oi 66 67 per 
cent of the total 

The diaphragm was imohed m only 2 cases This was equally divided 
between the epidermoid and undifferentiated group This constituted 0 69 per 
cent of the formei cell ti pe, and 1 47 pei cent of the lattei cell type 

The tin roid gland w as nn oh ed in 2 cases oi 0 85 pei cent in which there 
was 1 case (0 69 per cent) of epidermoid carcinoma and 1 case (1 47 per cent) 
of undifferentiated carcinoma 

There was 1 case of metastases to the testicle which was 0 43 per cent of 
the total number of cases This was a case of an undifferentiated carcinoma or 
147 per cent of this cell type number 

The gall bladder was mvoh ed m only 1 case or 0 43 per cent of the total 
number of cases This w r as in the epidermoid class or 0 69 per cent 

coxcr usroNS 

1 Metastases play an impoitant role in the treatment of bronchiogemc car 
cinoma smee the adient of surgen foi tins condition 

2 There is no oigan or structure in the body which escapes metastases 

3 Metastases maj occur in am of the established wajs (1) direct exten 
sion, (2) lvmphogenous dissemination, (3) hematogenous dissemination (includ 
ing Acrtebral icins), (4) direct implantation, and (5) bronchiogemc spread 

4 Caicinoma of the lung occurs with almost equal incidence on either side 

5 The simplest classification is epidermoid, adenocarcinoma, and undiffci 
entinted Howe\er, combinations of these do occur and would be difficult to 
fit into tins arbitrary categoiization 
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PULMONARY BLASTOMYCOSIS 

The Influence of the Immunologic Findings on the Selection of 
Patients for Operation 

"W C Sealy, M D , J P Collins, M D , and E E Menefee, M D 

Durham, N C 

I NFECTIONS of Blastomyces dennatitirhs m man are senons, and, when dis 
semmated, the sui vital xate is onlv 7 pei cent 2 3 In some cases the only 
lesidual clinical manifestation of a geneiahzed infection may he in the lung 
Effoits in the past dnected tow aid the surgical tieatment of the pnlmonan 
foim of the infection hate been almost uniformly poor 1 1 6 In spite of this 
pool lecoid it was thought that theie ueie ceitain mstances ttheie careful 
immunologic etaluation of the patient might make the deliberate suigicnl 
excision of these localized pulmonary lesions feasible In Duke Hospital two 
such cases weie submitted to suigeit A lepoit of this experience is recorded 
m this paper 

CtSE reports 

CtSE 1—C tV Four months before admission to Duke Hospitnl this 3G year old 
white man developed a set ere respiratory infection that was associated with set ere left 
anterior chest pain Shortly thereafter he began to cough and spit up blood Afternoon 
temperature elevation and profuse night sweats then developed After this the patient » 
course was steadily downhill, in spite of treatment with penicillin, various sulfa com 
pounds, and Aureomycin 

Past history and review of systems did not ret eal nnvthing of importance The pa 
tient was a farmer 

Physical examination on admission showed a temporature of 3S° C, pulse 100, blood 
pressure 106/02, and respirations IS The chest examination showed signs of consolidation 
in the right upper lung field The urinary tract and skeletal system were normnl 

Laboratory studies retealed a hemoglobin of 10 Gm , white blood count of 14,000 
with SO per cent segmented foims, 3 per cent eosinophils, 6 per cent monocytes, 10 per 
cent small lymphocytes, and 1 per cent large lymphocytes The urine showed a specific 
gravity of 1010 with albumin, sugar, and microscopic sediment stud} negatite Blood 
chemistry showed total plasma proteins 7 3 Gm , albumin 2 0 Gm , and globulin 4 4 Gm 
Examination of numerous sputum smears showed typical Blastomyces dcrmatituUs organ 
isms The complement fixation test was negntnc Repented skin tests with blnstonncin 
were negatne Other skin tests with hiMoplnsrmn and coccidioidin were negative, but 
a 1 1000 old tuberculin skin test w as positive 

X ra\ examination of the chest showed n consolidated area in the left lung field 
which was confined mninlv to the anterior and lingular segments of the loft upper lobe 
(Fig 1) 

On bronchoscopic examination purulent secretions were noted coming from the left 
upper lobe 

DUIdon of Thoracic Sumer} and Department of Medicine Duke Unl\erslt> School of 

Medicine 

ItecU\!.d for publication \prll 2S 1953 
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Hospital Course —As seen in Chart 1 immunization with blnstomyces vaccine was begun 
one week after admission because of the negative skin test and negative complement fixation. 
The schedule of vaccine administration nns 0 1 c c increasing bv 0 I c c even other dav until 
a dadv dose of 1 c c was given. Bepeated immunologic studies at the end of the first course 
of treatment were unchanged, but it was decided to go ahead with the lobectomr Sixteen 
davs after admission the left chest ms explored and the involved left upper lobe wa« re 
moved Studies by the pathologist showed extensive lung destruction and microscopic change* 
consistent with Blastomyces dermatitidis infection four davs after starting a third course 
of raceme, or the thirteenth postoperative day, the shm test did become positive It was at 
this time that the chest plate showed an area of infiltration m the right and lung field, the 
complement fixation test also became positive 

On the nineteenth day after operation desensitization to the blastonncin was started 
with a 1 10 dilution given every other dav for the next three weeks On the twentv sixth 
day after operation potassium iodide therapy was started and continued in the postoperative 
period 

Very shortly after the appearance of the positive skm test and complement fixation the 
lung lesions began to subside On discharge from the hospital fort} nine davs after opera 
tion the Inngs were clear, and the patient bad no svmptoms 

One month after discharge he was readmitted because of abdominal pain An appen 
d cctomr was done, but a normal appendix was found There was no evidence of nnv mTeotif 
infection A wound infection developed and wns drained bv Ins local phvsicinn This cleared 
in a verv short time 

His last visit to the outpatient department was on Feb 24, 1953 The patient bad 
epigastric distress tvpieal of a duodenal ulcer This was proved bv vraj studies The client 
wns clear on physical and \ rar examination Compliment fixation and sputum studies were 
negative 

Case 2 — J H , a 41 year old Xigro man, was admitted to the hospital complaining of 
chest pain, wheezing, and general malaise Svmptoms had begun five months before admission 
when ho noted marked fntignbilitv One month after the onset of the symptoms he had 
to stop work and for the first time developed fever Oil penicillin therapy he improved for 
three weeks, but then the svmptoms recurred Then ho noticed a cough productive of 
purulent sputum and severe anterior chest pam In spite of further treatment with anti 
biotics the svmptoms increased Careful studies of sputum failed to show anv ncid fast 
organisms He lost fifteen pounds in this five month period 

The patient was employed in a woodworking plant and was a part time barber Pad 
history and review of svstems were noncontnbutorv 

Physical examination showed the blood pressuro to be 130/90, pulse 90, respirations 
of IS, and temperature of 37 G° C Examination of the chest showed signs of consolidation 
of tlio right upper lung field There wns no mi olv ernent of the osseous svstem or gemto 
unnarv tract 

Laboratory examination showed the hemoglobin to be S 9 Cm "White blood count 
was 24,000 with SO per cent segmented forms, 0 per cent stabs, 1 per cent eosinophil”, 5 p« 
tent monoevtes, 4 per cent small Ivmphoevte«, and 4 per cent largo Ivmphocvtes The urine 
examination wns negative Blood chemistrv studies showed the total plasma proteins to 
be 0 7 Gm with an albumin of 3 00 Gm and a globulin of 3 7 Gm 

Smears of the sputum on admission were positive for Blastomyces dermatitidis nnd 
this wns later confirmed bv culture Sk in test to blastonncin six Jays after ndmi‘Sion wa* 
positive Complement fixation studies for bln“tomvccs were negative X rnv films of the died 
showed diffuse consolidation of the right lung with involvement of both the upper and lower 
lobe” (Fig 2) 

Hospital Course —Eight davs after admission a course of blastomvces vaccine tlicrapv 
for dcsinsitization wn” started (Chart 2) The imtinl injection of vaccine wns 0 1 cc and 
tin” was increased bv 0 1 c.c everv other dav until the sixteenth dav after ndmi«*ion wbeD 
1 c c was given 
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One month after discharge the patient was seen in the outpatient clinic. He had jnst 
completed desensitization with blastomyces -raceme, and the skin test was negative On 
another visit five months after discharge the skin test was positive 

The patient was last seen in the clinic eighteen months after operation with no com 
plaints He had gained ten pounds, the sputum was negative to smear and culture, and the 
left lung was clear 

DISCUSSION 

The patients in the two cases piesented in this report recovered following 
the deliberate surgical extirpation of lung infected with blastomycosis The 
fortunate outcome m our cases was due to the favorable immunologic response 
of the patients to the infection In Case 2, the patient had a positive blasto 
mycm skm reaction and a negative complement fixation reaction to blasto 
myces Vaccine therapy was begun to desensitize the patient, before suigen 
so that there would not occur a hypersensitive reaction to a postopeintive 
spiead The patient’s skm test was converted to negative In view of this 
lesponse as well as the lack of involvement of other structures, pneumonee 
tomy was done 

The patient in Case 1 on admission had a negative skm test to blastomvcin 
and a negative complement fixation to blastomyces Surgeiv m this instance 
was begun befoi e either became positiv e A postoperative spread of the m 
feetion occuri ed and cleared when the complement fixation and skm test lie 
came positive In letrospect the operation should have been deferred until 
the skin test became positive The rapid change m the postoperative pnlmo 
nary infiltrate was stnking and lends further proof to the observation that 
immunologic findings are sensitive indicators of prognosis 

In 1949 Smith 5 renew ed the immunologic findings m foi tv blastomycosis 
patients followed at Duke Hospital The studv correlated the response to 
treatment and survival late with the results of the blastomvcin skm test and 
the complement fixation test for blastomyces This series of forty cases of 
blastomycosis w as found to fall into the following fom separate categories 

t Positive Skm Test with Negative Complement Fixation Tlus indicates 
good immunity and of the ten patients in this oategon studied In Smith 
nine survived 

2 Positive Skin Test and Positive Complement Fixation Test In tins 
group there is immunity but the positive complement fixation indicates active 
disease In Smith’s studv of this group of fen there w ere sev eii surviv ors 

3 Negative Skm Test but Positive Complement Fixation The results in 
this group weie verv poor, there being only two survivors in ten cases The 
poor prognosis is explained on the advancing active disease indicated bv the 
positive complement fixation associated with aneigv indicated by the negative 
skin test The aneigv is similar to the terminal anergic state in some patients 
dvmg from disseminated tuberculosis 

4 Negative ^Kin Test and Negative Complement Fixation In nearly 
cverv instance this indicates, nccoidmg to 'smith, disease of shoit duration 
There were eight survivois m ten cases of 'smith’s belonging in this eategorv 
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\s outlined, the clear understanding of the immunologic responses of the 
patnni to the blastomycosis infection gorerns the therapy with blastomycosis 
umiii nid iodide If mar be neeessarr to use the raceme to promote lm- 
inumtr in some situations oi to desensitize the patient in other cases Iodide 
ihi r n»' < an be of benefit m the tieatmcnt of the disease, but the skin test and 
(o nph inent liMtion reartion must gorern its use If iodide is administered to 
a pstn tit \ itU a low lcrcl of immunity dissemination of the disease, as empha- 
M 7 <d hr <mith in is oceui The positirc skin test and complement fixation 
m inductions of iinmnintr On the other hand, hypersensitivity to blasto- 
iu\( osis uni bad to difTuultr v ith iodide due to dissemination of the products 
of ttu blnstoniMosis mieetion in a hrpeisensitise patient These considera¬ 
tions It id t<> tin 1 ipiutu regimes that mar appear paradoxical as in Case 1 
It inn hi iniissm to raeonc to incite nnmunitr that at the same time 
nun ntdine hr p< rse nsitmtr Tlien licfore girinir iodide to the patient ruth 
imbued hr pe i*m nsitmtr tin desensitizatioii ruth the same raceme mil hare 


to In pe rtornu d 

lodnb v as used in oik of the two c ises leeorded in tins leport It was 
st irt*d in ( k( I in Hie postopera)ire period oidv after the patient had shown 
situs oi lnnnumlr md then had been desensitized In Case 2 the patients 
procr. r\ is so <.imd tli it it w is mm dfeined rroith while to use iodide 

Tin mlrodiieMon of tliei npr ruth siilbamidmc in blastomycosis lias alteied 
itH tin treatment of the disease* In the generalized form that is almost 
uniionnh ftttl this therapr lus in euir hands been successful In eight such 
rases riomn lus occurred, md tlieie has been no relapse orer a short 
follow up period 1 nfortunnlclr Ihere is associated ruth this treatment a 
IhlIi mudi in i "i ti ige ntiti.i] neuropathr This has dercloped in six of om 

• iJit i ises *si Imenb n h Milbr, and Lone* note and discuss this complication 
in tli*ir pipir In rert mi selected eases where onlr the lungs were inrohed 

ml tlii n w is idiipnli iiiiimuutr is indie ated hr a positir e skin test to blasto 
mun mu Hindu console r resection abme The stiUiamidine could be sared 
!• mi it cinpln itions ibrebijn<1 Pulmennrr nsertum irnij bare to be done 

• - mrllr m still, mmlitn . mitioil. d eases pntieularlr if there oe c ui s exten 
sir i Imn di siriu lion 


c OX( I 1 sjox 


Ti O o is , oi di rnieififnm mf.'ctiou of the. lung tre tied hr 

’ l%! ’ " n * in rtpoiicd The' eornlatum between the good results and 

1 1 r< p ' is Ot the p»tn liter is present, d 


i» i ill'll- 


* i i 


! Je* *l’, } ’ l> l ’ n 1 O w! 1,1, el ,] ,, 

1 ' 'el I r S|f y 1 I I' • 1 1 " 

,:. ’ V* »’ * - i. > p, -a 

'll ”, r 1 M -’’t'l , , J !1 ” 1’ - 

r „, J , H. , T ,',.''' vr 1 •* ” I- II’11 


L * f ’ si o' nn, 



BRONCHIAL RESECTION AND ANASTOMOSIS 

Report op a Case 

J A. Gravel, MD.PRCS (c) M S * 

Quebec Citv, Que 

M UCH interesting work lias been done in the field of leconstrnctivc trnelieo 
bronchial surgery in the last few years Many points, however, need more 
precision and further study This is the leason I ha\e repoitcd tins case, in the 
hope that it may add a little to the knowledge of the question 

case report 

E B , a 52 \enx old white man, a barber by trade, was admitted to this hospital oa 
Jan 15, 1951 Pnst history revealed that two of his brothers had died of pulmonnn tuber 
culosis At the age of 30 he had been hospitalized for a pulmonary ailment of an unknown 
nature Since then he had been subject to attacks of flu with fever and coughing In 
Nor ember, 1945, after an especially severe bout of flu, he presented himself at one of Hie 
tuberculous diagnostic centers A cavity was found at the npex of tho left lung lie was 
sent home to rest while waiting for a place at the sanatorium lie was flnallv admitted in 
February, 194G Strict bed rest was enforced until August of the samo year At that time 
the cavity had disappeared, tho basal sedimentation rate was at 4 mm, tho sputum and 
gastric contents contained no tubercle bacilli Gcnernl condition was good, but the phvsicinn 
in charge of the caso at that time noted an insufficiency of tho respiraton function The 
patient was discharged with a diagnosis of moderatch advanced, nonbncillarr, inactive, ulccro 
fibrous tuberculosis 

Rest was continued at home for four months After this time he went back to work 
Gradually he felt more and more tired and noticed thnt the cough was increasing in in 
tensitr, and the sputum in qunntitr 

In September, 1950, he had to stop work and stayed nt home until re admission to lhi« 
hospital, in Tanuary, 1951 Upon admission he wns very thin and weak, the lnsnl sediments 
tion rate had gone up to 45 mm , the hemoglobin had come down to 75 per cent The x r-n 
examination rovenled n canty at the left apex, and a broncluogenic sprend in both lung area* 
Sputum examination revealed a high content of tubercle bacilli Bed rest was again started 
but this time with tho addition of 1 Gm of streptomycin daily Gradually the lung fields 
clenred, but the cavity in the upper loft apex increased in size In July, a pneumoperitoneum 
was started, but had to be discontinued in October, because of gastric distress A bronchos 
eop\ performed in December, revealed a normal right bronchial tree Oil the left side, a 
stenosis of the main bronchus wns noted, secretions appearing through n pinhole in the center 
of the constricted area 

A repeat bronchoseopv in Tanuary, 1051, reienled an identical picture 
Tomographs revealed no cants on the right side The electrocardiogram revealed n 
sinus nrrhvthmin, and a mrocnrdium of doubtful integntx 

On Febnmrx 14, the patient wn« presented nt the joint medical surgical meeting for 
studs lie appeared as a thin man, older in npponrnnro than in rears, with palpable radial 
and temporal arteriosclerotic arteries It was quite nppnrent, although complete respiraton 
function studies acre not performed that this man was in rerr grent need of cicrr bit of 
normal lung tissue available He wanted something done to correct his present status Re 

From tbc Department of burner} Imral Hospital Chief of Snrper> Dr P Roper 
Rocrhec] for publication \prll 20 lO^a 

Consultant In thoracic surperj Hotel Dleu Hospital Head of the Dhlslon of Thoracic 
Surcua DX X Hospital Thoracic ‘surcron Inin! Hospital 
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, _ , , J f, .ir„n-r pri finUv for rs-s'ction (due to the bronchial Stenosis and the two 

- u , 1 i! tie ujj r IoIk ml tli. apical segment of tin lower lobc’l (Fig* 1 and 2 ) 

On lil *, \ u ~>- tie left eln-t wn~ entered through the bed of the rejected fifth nb 

r -1 , r ,|1 It. it tint tin whole upi>or IoK and the apical segment of the lower lobe 

’ ( i } : ^ -d, to tin ir cro** lntobemeat in disease Tins was done quite easilv 

i h tun t Laujtn Tie ri m lining s, gaunt- of the lower lobe appeared perfectle normal 
t I n ,tr ' io ; jlj al le nodul - We were now m this situation The di'eased tissue 
■1 r r T. e. 11 ut t> e eteao-i- nmaine 1 between normal bronchus and normal lung tis-ue 
li, ", \t it wa ‘■tronjc felt that tin- partn ular patient needed the four basal seg 
-t i* wa* decib 1 to att tnpt a resection of the stenotic area, with end to end anastomosis 

' t' 1 T , rl u 
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Figr 3 — A —trachea B —right main bronchus C —left main bronchus D —stenotic area. 
F —orifice of resected left upper lobe F —orifice of resected apical segment of left loner Jobe 
G—four basal bronchi B —-normal lung tissue. 

Fig 4 — A -—trachea B —right main bronchus C —left main bronchus V —stenotic ares 
F —orifice of resected upper lobe F —orifice of resected apical segment, G —four basal segments 
}f —normal lung tissue \\—line of section 11—line of section 



Hg B— Q —line of anastomosis /—covering pleural flap 
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lhfTryltN in cxpc< toratmg vis soon noted, and quite a few bedside bronchial aspira 
ti } id to 1 p- rfornc 1 Otherwi«o the postoperatn c course was normal 

I >1 tie -nth poMojvntu, da\ (Fig 7) there was fairly good lung expansion, and 
t’ 1 rc-ith ‘on ! «>ri 1 i-cnming clear •'nd normal. 

Tie 1 r ilrump tube was removed after «eientvtwo hours The upper tube was 
1 't m for ei„bt 0i\« in th mnt tint a leah might occur in the anastomosis However, 
'■ i i vni ro Mun of tin- at nn\ time 

(j-r n onth iift«r oj'cmtion, 170 rr of clear fluid was removed from the upper chest 
Tin* \ at ncj-iin for dl org iin-ms im hiding tubonlc bacillus 

I'i 'tar h dt tin pati nt had gaim-d weight i ould cxpci toratc easih and there were 
i n I • ri'ion* T<m(fmtun wn- normal \ fir-t «ptitnin examination wa= negative 

\ “ \ 1 il t tin- \\ IV } o lino 
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indications for this proceduie We have not come to any conclusion legardiug 
the formation and rapture of this aortic aneurysm We are reach to accept the 
blame in the lme of fault! technique, but we bat e reviewed this time and again 
and do not see that we could do better at anothei opportumtv Possible vc 
would try to cover the law aiea left by the eradication of the apical segment 
Can this be incriminated as a causative factoi? It is possible, but ve do not 
believe very probable, unless the vessels veie alieadv diseased 

At the time of operation we had noted nothing megular about the appear 
anee of the aorta 

We believe, that in such an operation, a maiked inflammatory leaction is 
inevitable, and if it occurs alongside normal vessels, all will be veil, but if it 
occurs close to an already pathologic aorta, this mar be fatal 

CONCLUSIONS 

1 Eeseetion and end-to end anastomosis of bionchi foi tubeiculous stenosis 
is a fairly easy procedure, and must be supenoi to giafts and prostheses 

2 Tracheotomy should be emplojed as part of the postopeiatnc theiapj 

3 Cases should be selected if possible, better lesults will probabh be ob 
tamed in j ounger people 

4 Great care should be exercised in the technique in ordei not to let 
lascular structures come into contact with raw aieas 
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DILATATION OF MAJOR AZYGOS VEIN SIMULATING 
A MEDIASTINAL TUMOR 

A Case Retort 
W Robett Schmidt, M D 

Minneatous Mine 

T ill UL Ins been an increasing interest in the significance of mediastinal 
maw-, in tin past several a ears, due no douht to the more frequent use of 
(Inst mntgniottrams coupled with the greiter safeta of exploratora thoracot- 
oai It would seem appropriate, therefore to Tcport a case of dilation of the 
•'nui )5 atm which simulated a mediastinal tumor on the chest x-raa film 


0\SF RETORT 


Mr M I’ rav* Numlrf-r 10|m n married woman 31 scar- of ape iw admitted to 
s ’i 1 IP Ji nl nn Mi rl 7 to',1 v ith the following ln*tor\ 

Ir t tt unfa l"3l, a rmtinc tin t t nn pictun takin b\ the mobile unit mealed n 

’ b r t! n„Ut njij-^r i ediastinuni had no complaint* and bad ulvat- been in 

i-t-tl -t 1 — It’i si o | v! lad four norm il jei r anwn< Tbe children were all alive and 
r i,i 1 mi . * from 1J n "1 Near" of a„c One -i-trr bad dieil of tul>eri.ulo-is 

1)< r il <v miration m« n> guti\< eviap for markeil obc-iti Tbe patient * weight 

' - 1 I i d* in* 1 1 indie-* tall Mm bad a hvpencniion of }Of> mm of mercun 

' 1 i • 1 12" rr -ai of rr nurr diastolu \ rn\ photograph* taken b\ lier local ph'*icmn 
1 tl t r ‘"tirur lao r il and oblique view* nvealed a sbadoiv of uniform dcn*it' 

- ' e. h r—r«m lom'isl ju t to tbe right of tbe modi i*tmum ai the level of tbe major 

' ) bit h |m t rn v lo tli tri !u-t Tin itu * w u> somewhat j«ar -baped with 

*' * 'a! Eirti-., tow ir 1 th ti i-di i tinum li did not • vlubit , vp m*ih pulsation* 
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,i rn*nr di ign « nu <■ itber a r\«t or a tumor of hmpboid origin > xploraton 
> |- > is rt 1 ( t in Mitdi v 1“7) \ long po terolnti ril sgnunt of tbe n^ht 

r 1 * ' 'a r,f al' r "ril till pleural -pare catered through tbe In il of tills 
1 i - a, ( - r ! / jiirr], nr-a! T1 tui m- n a-i was ea*ilr \i-aulired m the region 
Min W n 1*1 ur Ir-d Is In* 10 te-mrlv and tbe trachea antcnorlv 
r ' ,l '< ’ >1 1 1 ‘a it 1 ui i i 1 to 1 -e till* 1 with <1 irk tliiul It measured 

" ' ! m’ I r ia I r„ ! T1 nirli j >,ral jlmm wi di t tid from tbe 
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Fig 2 Fig 3 

Up 2—Clo«e up \ leu of legion seen protruding to rlerlit of mediastinum at le\el of nortlc 
arch (preorH-ratl\e) 

Kip o—PreoporatU e lateral \liw of lesion uith barium In esopliapus 
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DII \T\TION OF M\IOR \/Mi0 5 VFI\ c IMt 1 \TI\0 TLMO 71 

j . , r , , j« » ir _ -1 cn March 14 Postoperative rhe-t t rav films were tahon in Tuh, I'lal 
Tin > - rln-h Inti Ixvn fire rut previouslv ran no longer be visualized (Fig 4) The 
pt ! r< a aim I veil «.nre her curgorv Judies of the venous pressure in the tipper 

riljr" itu time j- toj ratnolv are ivitlun norm d limits 

V\ VTOMV 

Tin terminal segment of the majoi nzvgos vein can be visualized as a small 
round sh idow producing .tn indentation on the right posterolateral aspect of 
the hirmmfillid esophagus m the right anterior oblique view 1 The trilni- 
1 mi s of the t/\gos \nn inn\ show eonsidcrahlc variation", however, the termi- 
n d s<t_| (l , [,t | S more constant Anntonncallv tlic tcnmnal segment of the major 
mens vun (oiisists of the poition contained between the point at winch the 
u m ho - tin post( rKir thorn u wall and the point at which it terminates m 
tin vein i iva superior 



\tidmss, show Tin, the .zvgosvnn !« n< s the post, nor Him 

,. ' »“'n« r «.i the l»id\ oi the fourth dorsal vertebra 

; "‘"‘p’ 11 ‘ ,n “ rh ,l1 ' ncllt d. sp n l„ng a curie with its (omnvitv 
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DISCUSSION 

In this case no cause was found to explain the marked increase in size of 
the azygos vein Increase in size of the image of the azygos a em has been dem 
onstrated frequently in portal stasis GnUr* has been able to demonstrate sig 
mficant enlargement of the azygos %ein shadow in six out of ten patients with 
esophageal ranees In the latter condition the azygos vein, along with the 
esophageal veins, becomes important as part of the collateral circulation In am 
cardiac or extracardiac disease that increases the venous pressure m the vena 
cava supenor the azygos vein will enlarge Duneu and Lequime 5 have demon 
strated visible enlargement of the azygos iem in cardiac insufficiency with de 
crease in the size of the x-ray image following correction of the decompensation 
The azygos vein acts as a manometer, signaling the pressures in the i ena cai a 
Variations in size of the image of the azygos vein have been studied and obsened 
m phjsiologic conditions An increase occurs during the Valsalva test with 
changes of body position, m phi sieal exercise, and in phases of cardiac activity 

I can find no reports in the literature in which the terminal segment of the 
major azygos vein has become dilated so as to cause a loentgen shadow which 
is of such size as to simulate a mediastinal tumor It is possible that examination 
of this mass fluoroseopicallj with the patient straining, so as to increase the 
venous pressure, would ha\e demonstrated an appreciable increase in the size 
of the shadow This is suggested as a worth while diagnostic procedure 

Planograms have been of help in separating the image cast bi the noimal 
azjgos vein from opacities due to tuberculosis 0 and might well ha\e produced 
valuable information as to the nature of tins lesion Unfoi tunately, these studies 
w ere not done m this case 

SUMMARY 

1 A case of abnormal dilation of the terminal segment of the major azygos 
a cm simulating a mediastinal tumor is presented 

2 The various causes of dilation of the azjgos \em aie discussed 

3 It is suggested that fluoroscopic examination, in an effort to demonstrate 
changes in size of the mass with straining so as to increase the icnous pressure, 
as well as planographic studies, be carried out m all lesions visualized in tins 
area on the chest roentgenograms 
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\OW»I rmc LUXE ABSCESS EXPERIENCE WITH FIFTY-FIVE 

CONSECUTIVE CASES 

j 0 „\ II box h AID FukA Ilium--- Ik AID \M> 

AVhff!„\n D Sen iff, AID 
AIfiiphis, Texx 

J*\TF.ODT 5 CTiO v > 

T IH<- communication records our experience with nonspecific lung abscess 
dnrim: the pcriod 1047 through 1072 Fiftx-fhc consecutive cases are 
r« port'd tin patii nts mure in acre from 20 to 62 years All of these patients 
rvi[>t on' \ ire nun Tins senes includes those cases vnth an insidious onset 
or m uhuh tin pitholocn was «econdan to a chniealh recognized, pneumonic 
min limn prim-— W< were not able to obtain a historx of dental or ear, nose, 
slid tin i it '•ur.'n inmi nn 01 tho-e patients 

No <. o-i s se( mid >r\ to prior disease such as bronchiectasis, carcinoma 
-'bnoun imic cist nr tuberculosis are included Amebic lung abscess, oc~ 
i mi»i >lh s, m in tins area is not included bet nnse of the difference in pathologv 
No brnti'hi 1 fom.m bmh i i^cs are included Three cases prenoush gnen 
i'b (ti tre itniuit for hni" ah-ec-s at other liospitals and who had uneientful 
r nm -*! ot r< -idual [i sous are excludes! The < ascreported were cither proied 
]i~tl uliu’ii dli ttwenti twm or showed definite radiologic eudenee of abscess, 
-u i is - 'mb walled r idmliu cnei with Ihnd lex el or a rounded infiltration 
’i iii i-- n rih (oninrnntij to a hroncliopuhnonan seimient 


I ITTl-ATri 1 

In i< urn, t!ie Anurinn humure Allen and Blaekman 1 eollected 2114 
’!’ "1 1 0 i tid lound ,1 e reported mortality for cases treated he mcdieal 
^ 1,1 11 11 I Kr 11 o‘ uid medic d plus sureieal methods to l>o 24 2 per 

v in” c d’l c*< d .Mm, ns, r< ported bmuen PDfi and 1^4S and found 
| i 11 to rha re iri riii>r"d)te Bro ) * m 1M- einnhosized the higli 
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or suddenly m full-bloyvn form, probablj as the result of foreign bodv, aspirated 
infected material, or embolism Patients yyith this condition are supposed to 
exhibit high feier and cough with pioduction of purulent sputum, winch mn\ 
or may not have a foul odor Pam and hemoptysis may he present If the 
abscess does not connect with a bionehus, theie will be much less sputum, 
howeier, the breath may be foul legardless 

Ei en before the widespread use of short courses of antibiotics for pulmonan 
infections, lanous obseneis 2 s noted that an occasional patient with this 
serious condition would show little or nothing m the way of toxicity or piesent 
ing symptoms We have been impressed until the frequency of this situation 
m the eases seen here in the last three y ears 


Table I Symptoms 



NO OF 


1 

vrr 


1 CHEST j 

HEMOP j 

FOUL 

TOXIC 

I inXIJML 

PERIOD 1 

CASES 

FEVER 

CHILE 1 

LOSS 

COUGH 

1 PAIN I 

TYSIS | 

SPUTUM 

ON ADM 

STHPTOUS 

1947-49 

26 

23 

16 

10 

23 

20 

6 

20 

20 

4 

1950 52 

29 

23 

7 

10 

24 

24 

16 

IS 

12 

12 

Total 

55 

40 

23 

20 

47 

44 

22 

38 

32 

16 


Table I shows the symptomatology of oui eases, with the cases dnided into 
two neaih equal three-year groups Tliere was not much difference in kind of 
symptoms, although theie seems to be an meiease m hemoptysis Hoyveyci, the 
number of eases yy hose symptoms yvere minimal, or not mdicntn e of an abscess 
clinically, lias piacticalh tupled, yylnle the numbei of cases considered tome 
(tempeiature oyei 101° F, yyhite blood count oyer 16,000) bcfoie start of 
tieatmcnt has decieased to less than one-half (tyyehe of twenty-nine) We can 
assume that cluomc lung abscess still cames a poor piognosis and lemains 
fiauglit yvith secondary dangers if untieated, therefozc, am pulmonniy synip 
toms, eyen if not maiked, desene radiologic examination Patients yvith pul 
monary infiltrations treated yvith antibiotics should, of comse, be carefully 
folloyyed until complete radiologic clearing has oecimcd, as secondan abscesses 
may thus he heated promptly Eaily' bioneJnogcnic tumors piesenhng as 
localized pneumonitis may also be identified 


Tusle II I ocvnoN or Lesioxs bv I obe Is \ owed 


PErroD 

1 rtru 

1 run I 

E.E.L. j 

1 nun 1 

TJ\GUt>\. j 

! nnn 

j TOTtL 

1947-49 

6 

3 

7 

5 

0 

5 

20 Ab'cC'sM 

26 PnlienN 

1950 52 

10 

4 

3 

4 

0 

4 

SI Ab«ce«scs 

29 Patient 1 " 

Total 

oo 

7 

10 

9 

0 

9 

17 Ab«ce«c< 

55 Patient 1 : 


Wc bayc noticed a tendency in the last feu years foi these lesions to 
appear m the upper portions of the lung, paiticularJy the light upper lobe 
(sec Table II) The explanation ot this is not entneh clear and no illumination 
on tins point is offered m the mieued literature Infected material certainl' 
yyould be more easily aspirated on the nght side, hut uln JO per cent of 
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10\ IT \1„ NONTICllU 1 ' vl > 

, hls M nt~' should Imp presented in the npht upper lohe is not explained If 
lv i true finding it suggests that patients with acute eaytam upper lohe 
l.MMin. and ruth sputum free of tuherclc bacilli should he subicctcd to ab f* s 
th,rti.x without del.* IV 1 shows presenting symptoms in relation to loca- 

t. on oi dm iso One Mmuhtaiit finding concerns the large group of right 

u . ,.„ r lohe <a*-ev although exhibiting about the same amount of pain seemed 

i, iu a lower me idem e of foul sputum and initial toxicita than the lesions 
m otlui l«l.es Tins prohahh can he explained mechanicalh, as an uppei lohe 
1, „„„ should dram well as soon ns bronchial communication becomes established 



Ml- 1 — \s* itlon \ r u* «\tui»tom* 


n\«*iinoun\ \m> WTiinmi m tui \tmi \t 
M m i t ill of tin si pitunts had satisisitorc cultures made ftom sputum or 
bmm'. »pH sjnniioi 5 nu i nt organisms were not rmituich looked for ha 
i . H> -itor ''im. tin \ r. spend leadiK to pcim dim wc ha\e not felt it 
n in to npiiist this , xaniinitmn Muji/toforornn inirnit was consistenth 
io ml with M< r , ;.f «■<>,< in htivih/h,u\, /Vudomuitas n. ruqma^a, derohnefrr 
M ‘ “ //*>» >}difii< »»/ inn nr md / tdiindiw <oh present less frcipicntli 
' 1 ,>r,b r 1 "'min diltnr. s have r«.ntuu)\ 1 ms a unph>\.d snno 10-10, hut 

: ! 1- n loiitid in ioujuiii Hon with lun_ ihs.r.s No matter how long the 

‘ ’ 1 lU ' s *• Vl I"" »t mtihioti, tnat me nt is instituted to 

1 11 ipro\i 11 m m \ |» oh. lined Th. pitunts num at hast 
t “ ! 1“ nnllm j, r d u Milton mu>h s u< r« trod m 1"17 and l'Ms 

, 1 u 5 '" r ' !l 1 s ' f''»r '* >rs li th, sputum is not mimed 

1 ‘ l 11 doiinm ! until. is add, 1 uhnh is minted on tin 

’ 1 ' 11 '* r ' l" 1 '" bin his {>,, n Us,si in n f, u tn sos 

’ 1 h i i i ' , r \ i i’i , nr <' js t~, m , 

* , , -111 d i* m rulau .„U «mi,rs hm urn bodies and 

- , , < 1 ad 1 ut J. i ->i p,tun’s \cn hroiuHo 

5 ^ 1 1 1 ’ 5 11 hi- x i ,t, -lal w, did no* 
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feel that there was any therapeutic -value in bronchoscopy However, in one 
case where segmental bronchial constriction was piesent, bronchial dilatation 
at intervals was of help in obtaining a cure It is our opinion after lenewing 
the resected material that no case not cured by antibiotic treatment would have 
been cured by bionchoscopic aspiration and antibiotic instillation 

Postural drainage is employed and it is bebeved to be of benefit depending 
of course, on the intelligence and cooperation of the patient 

DURATION OF DISEASE VERSUS NEED FOR SURGERY 
Pig 2 shows the xelationship between the duration of symptoms before 
starting intensive treatment and the eventual need for surgery As would be 
expected, the long-standing, fibrous-walled lesions usually required surgical 
treatment Aiter six w'eeks the value of medical tieatment decreased greatlv, 
however, it is felt that antibiotics should be used until no fuithei lmpiovement 
clinically or radiologically is obtained 


n 

TREATED 

WITHOUT 

SURGERY 

□ 

RESECTED 

EEE 

DRAINED 


DURATION 

Fig 2—Duration of awnptoms at tho beginning of treatment \ersus the need for c'entunl 

surge r> 

Some patients with long-standing disease weie cured bv the antibiotic 
agents, and surgerv, when required, was easier with the inflammatory reaction 
at a minimum Cooperative management between medical and surgical special¬ 
ists is obviously necessary if fatal outcomes are to be nv oided and chronic sup 
punitive situations, difficult to tieat surgically, prevented Bionchoscopy, aside 
from its diagnostic value, may help in localizing the process and directing 
surgical treatment If there is suspicion that an acute abscess is associated 
with bronclucctasis, bronchography mav he justified, although we do not favor 
it when pneumonitis is present Small residuals mav be evaluated by bronebog- 
rapln, and here it is most useful 

OPERVTIVE PROCEDURES 

Table III shows the operations perfoimed for lung abscess A few dram 
age procedures for acute lung abscess were done several years ago but none has 
been necessary recentlv Primary drainage for acute abscess should not be 
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mrgotun, hut mu rarch lie needed m the future Pneumonectoma foi 
.list roved lung resulting from an abscess has been necessary m three patients 
1 -'rhi r in ilimnt might bare made such ext ensue resections unneccssarv, as 
oil of tin sc pati< nts lnd long standing s\ mptoms when first seen Our aim has 
Wn to rnimw os little nmctioning lung tissue as possible when resecting the 

dnrisr 

UKSULTS 

Ih-ults arc shown in Table IV Of tlurtv-two patients treated without 
surgin twmtN tight are considered fulls cured and three unproved Two of 
tin loMtr win improved it the time of discharge, hut have been lost to follow¬ 
up mu n fine d surge r\ and Ins minimal residuals 


Tvmr 1\ Besuts 

i ii of cases’" , cceed j iMrromT - j wed 
Wi'I" "2 ~ ~2S—SS^c 3—-0$o 1 —Z<?c 

Wit! u;:rn 2" 21—02<~^ _ 1— _ 1—ty 0 * 

Tf tit itli tt \lu u t 

J in path nt who died was a voting man with lohnr pneumonia and septicemia 
who i >» i rapid dnunlnll tnursc despite intensive treatment and died m seven 
<liV' The dost \ riv lilacs slmvvtd graduallv progressing pneumonitis The 
dit_i*tM% of i1imis>, m ls intisidertd lmt oith umfinued nt post mortem 

i% ” >n 'urgo il < IMS produced tvventv one cures In four of these, 

' ” ,lrmi nr thormopl isle inflowing resection was neeessin for 
- '’ n ph< u.u c upviin i or (mull One patunt who had a pnmarv drainage 
pii-idm. - . niM.hr. .1 improved when discharged with a draining sinus 
II. h 1 -, n h. t ro lollnu up (pun nt m ehlerh man with senile dementia 
1 n rod he dram ig. dud ifn r i long downhill eottrsc 


I M 


1 1 11 ' .n Iionsp. citie lung nliMess are rcjiorted 

' h t V ,\< patn tits wet. tre ited with mtenMvo antibiotic tlurtpv alone 
1 ’a itsw<n e tin«l thr<« ion improved, end one dice! 
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5 The value of early mtensi\ e antibiotic therapy is demonstrated 

6 The \alue of mtensne antibiotic therapj m all cases legaldless of dura 
tion of symptoms is discussed 

7 Bronchoscopy uas considered to be essential in the diagnosis of these 
cases 
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S i\( l tlu first I I'-c of mtrnthoraeic lipoma reported V>n FotheipiU' in 1783 
o ntunlx r of Minos of the literature tabulating the total number of cases 
lus< b'-<ti n ported Tlu> first t omprehensis c renew of thoracic lipomas was 
r.pornd b\ Ilnur" m l')33 Tfe described three tapes of thoracic lipomas In 
the iii>t L'ldii.i ire the “dnmbbrll tape lipomas aaith liitrathoraeic and e\tra- 
thori'ie tumors < ottiici t< d In an isthmus through an intercostal space m the 
s imid un mp in those which eatend into the neck from the superior mcdins 
tmum aid in the third croup are those limited to the thoracic caiita 

Tin most reci»t renew of the littratine is that of Kcelea Ciumbmtr 
tin usl ns and Ihwiriei m Marrli 1073 wlio stale that the\ lnae collected a 
t- at oi fiiia s. u a (asi's of intrithoracu lipoma and add one of their own 
ud ui- i tut d of fifti eieht eases The largest tumor reeoided was found at 
mtu,i \ tu w< i_h 17 pounds fi oiimes 

Watson nnd 1 rhsn‘ m 1044 n*portcd the successful remoaal of a 0 8 pound 
midiistmd lipom i nnd stated that this w is the larpest mediastinal lipoma 
Imh hid In i n i v is. d siiuessfnlp from the clusl cauls and reported m the 
i' in al Jin rutin until t!i it tune 
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transmitted at the extreme apex of the left chest and over the upper half of the left posterior 
chest The left upper posterior chest was resonant to percussion The heart sounds were 
of good qualify, the rhytlim wns regular, there were no murmurs, the pube rate was S4 per 
minute, the blood pressure was 126/90 There was no paradoxical pulse The red blood count 
was 5,010,000, the hemoglobin was 15 5 Gm , the white blood count was S,700 with a normal 
differential count The unnalysis wns negative 

Chest fluoroscopy and roentgenograms m the posteroanterior new showed the left 
hemithorax to be completely obscured by a homogeneous density which extended upward to 
the second anterior rib (Fig 1 ) The lateral view showed the area of increased density to 
be more marked m the anterior portion of the chest The posteroanterior roentgenogram 
showed the density to be less marked at the periphery than at the center ThoracentCM* 
through the left seventh intercostal space m the anterior axillary line with n Ko 13 gauge 
needle viclded a small quantity of fatty tissue Kb fluid could be obtained 



A D 

Ftp 1 — t and B Prcoperuthe posteroanterior and lert Intcrnl chcd Him* «how Ini. tin Ian- 1 
llponin of the mediastinum protnidlntr Into the left chest 


V presumptive diagnosis of lipoma of the left chest was made because of the long 
duration of symptoms, the characteristic x rnv appearance (diminished densiti at tho periphen 
of the mass), and the aspiration of fatty tissuo bv thoracentesis 

Operation —On Sept 2S, 1950, the operation wns performed Anesthesia used "h* 
Pentotlml Sodium induction, ciclopropanc, ether administered ua an endotracheal tube with 
assisted respirations * The patient wns then placed in the lateral position on the right «uh 
The left pleural cavitv wns entered through the bed of the seienth nb, which wns exceed 
subperiostcnllv On opening the pleura an enormous fnttv tumor was seen filling almost 
the entire left pleural cavitr nnd pushing the mediastinum and heart into the right chest 
Tho medin-tinat pleura cohered the tumor which was attached to the anterior medinstmum b> 
a broad pedicle The mediastinal pleura wns opened and the tumor enucleated from the 
mediastinal «ac 

The tumor wns supplied hi one medium sized artcrv from tho anterior mediastinum Tin 
redundant medin«tina! pleura wns excised and the defect partially closed, leaung an opening 


•Anesthesia was mlmlnl tcred b> Dr John Oiun 
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* dmii-ge irin 11,0 pie ini cavitv Controlled respiration hr the anesthesiologist was 
it""' !• o-til tl 0 tnrro* m? «helled ont of the mediastinal *ac There mas a drop in blood 
[ rr t r rt tl 1 * jnnt from IVt r, n to 1£<W5 Tlie pulse slowed from 3W to 90 There mas 
t 1 1 ’ . r js- , j'iII cl in 20 in the patient « condition Tlie left lung when completely ex 
1 1 2 ‘ 1 fpinred to l> liorn a)l\ formed in all inspect* except for its small size The inflated 
I c pm 1 ajjUjxir itil\ 30 p*r tent of the left pleural space There was no erudate 
i'f tie \i mil jhura to prcient complete expansion of the lung Anterior and postero 
htc—d tul rf were m erteil and attached to subaqueous drainage bottles before closing the 
!- 

A 
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of adipose tissue The histopatliology sections showed the structure to be practically normal 
adipose tissue cells, and the diagnosis was large lipoma from left anterior mediastinum and 
left chest 

Course —The postoperative course was uncomplicated except for delated expansion of 
the left lung The intercostal catheters were removed in fortv eight hours On October C, 
thoracentesis was done with removal of S50 c c. of blood tinged fluid from the left chest, and 
three davs later 900 c c of amber fluid was removed Thoracenteses were continued at weehlv 
intervals for one month, with removal of about 500 c c. of amber fluid each time The patient 
was then followed with fluoroscopic examination for several weeks The fluid showed no in 
crease be} ond a certain point so thoracenteses were discontinued It was thought that the 
fluid was s im ply filling the space in the pleural cantT which the small lung could not fill 

Subsequent films have shown gradual clearing of the left base The last film on March 
23, 1953, two and one-lialf years since operation, shows the chest is essentially normal except 
for slight elevation of the left diaphragm (Fig 3 ) The patient at this time has no 
symptoms referable to the chest, except a feeling of slight “tightness” of the left lower 
chest There is no dyspnea or difficult} in swallowing 



Fig 3 —A and B PostopcratKe Aim* taken two and one-lialf years after resection of the tumor 


DISCUSSION 

The relative infrcquencx of this tumor m the mediastinum has been cm 
phasi 7 ed bx Blades, 5 who in 1941 reported onh two cases of mednstmal lipoma 
Ind been seen at Baines ITospital m St Lotus and bx Sabiston and Scott/ who in 
1912 reported 101 pnmarx tumors or exsts of the mediastinum obseived at Johns 
Hopkins Hospital from 1933 to 1951 Onh two lipomas were included in this 
series both originating in the posterior mediastinum The entirely intrathoracic 
tumors make up the largest group, fortv one having been recorded at the time 
of Keclex s report The most common sxanptoms reported are those of exertional 
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,]u|>nn and the foehn" of oppression or heaviness m the chest The bemgn 
iriiire of the process m «aie:eestcd hv the Ion" duration of samptoms ana the 
U m -1 c mr.il condition of the patient with the presence of a large mtrathoracie 
„,i<. The diagnosis prior to operation lias been made m onl\ cases prior 
to ?! e pri'Ciit n port and was based on aspiration of fat in four eases Lipoma 
tins l>p suspected when there is a relntneli clear peripheral zone This lias 
I* 1 n pouitid out h\ lienor to lie due to the difference m specific graaitv between 
1 '• ind (hud 

Tin suc'-cstmn 01 Koelo\ and associates seems appropriate that mtrathoraeie 
hpo nas h, cl issitiod m two groups those that arc cntirela lntrathoracic and 
•ho th n t hiu intri ind e\trathoraeic portions The latter group is more 
frup i nth disun, red In the presence of the extrathoraeic portion whereas the 
in.rati or n n t\pra an usualh diseoiered during routine x-r.a\ examination of 
li < cnivt or huausc of tin , mhorespiraton ssmptoms due to the location and 
sirp o) tlii tumor 

It h >s Ini n pointed out In seicrd authors that there mav he compensatorv 
idjustnn tits in the eardiorcspiratorx smIchi due to the large space oceupamtr 
m si T] i siiddi n romonl of tin mass tun' produce serious cardiorospnaton 
fri i’iJi nn 

T hi mo t (oninmn postopentne complication ns e\ciii])litieel In the present 
i vi r« port Ins In ,n the nciumul it ion of senas.nii'uineous fluid It seems plausi- 
I'V t! t the men as, d nejime pressure m the pleural cn\it\ after remowil of 
tin hr_o mass with insufjielent June \olumc to fill the cn\iti is prohihla the 
tin * important t ietor m the production of the fluid 


si MM\r\ 

t n port of jin si),,essinl r>moral of m s pound \ ounce modnstnul 
m is pn nt‘d It is h, h, \, d to h, the laruest intrathoracic lipoma sur- 
r It r> mo i 1 m tins d n< 

This is tlii • inth in* rat hum n lipoma wliteh Ins Iteen dnirnosed prior to 
"'"j' 1 1 1 1U 1,1 ll|f " "i< ludum the present < as, were based on aspiration 
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USE OF THE THORACOSCOPE IN THE DIAGNOSIS OF CERTAIN 
INTRATHORACIC NEOPLASMS 

Charles L Geraci, M D ,* and Louis G Brizzolara, M D ** 

San Francisco, Calif 

A T TIMES the physician is confronted with the problem piesented bv the 
case in which he feels certain malignant disease is present, but in which he 
is unable to establish a tissue diagnosis In some cases the criteria of inopera 
bihty, such as extensive spread or metastasis, aie already present or would be 
if a definite lnstologie diagnosis could be made This is especially so in thoracic 
surgeiv, yyliere often the diagnosis of malignancy can onh be made at the time 
of open thoiacotomy In many such cases bionehoscopj, bronchial washings, 
needle biopsies, and supraclaneulai fat pad biopsies are of no avail, and if 
malignancy could be proied in some other waj the patient could be spared the 
morbidity and expense of exploraton thoiacotomy foi an olmoush inoperable 
lesion 

In ceitam selected eases of mtrathoracie malignancy, especinllj when 
pleural effusion is present, thoiacoseopy with biopsy of suspicious pleural 
nodules 01 plaques maj be of aid in establishing the histologic diagnosis Direct 
y lsuahzation of the pleural surface for pleural adhesions vas introduced In 
Jacobaeus m 1922, 1 after ten rears of experience with the method Chandler 
and Morloek 2 in 1938 first described the use of thoiacoseopic biopsv in the 
diagnosis of various mtrathoracie lesions Since then there hare been onlr 
occasional remarks in the liteurature concerning tins little used but sometimes 
r eiy r aluable adjunct to the surgeon’s arinanentanum 3 - The procedure of 
thoracoscopj is simple to perform, tolerated well by the patient, and can Iw 
carried out in anj center r\ here a thoracoscope is present 

technique 

The mstrument m use at this hospital is a standard Corjllos thoracoscope 
uith tiro sheaths (Fig 1) The patient is placed in the supine position oi with 
the affected side slightly elevated The procedure is carried out under local 
anesthesia, the thoracoscopic trocar and sheath being mseited through the most 
appiopnate interspace 

After entering the pleural cavity the trocar is remo\cd from the sheath, 
and pneumothorax is thus established All fluid is remo\ed from the pleural 
car itx by insertion of a small cathetei through the sheath and the application of 
suction The telescope and light are then introduced and the pleural cavit} 
inspected The diaphragm, yisceral and mediastinal plcui al sui faces can be 
veil yisunlized, and adhesions, nodules, fluid, or other abnormalities can be 
easily seen and studied 

From the Surplcal ^ei^lco of the U S %ctemns Vdmlnlstmtlon Hospital 
Received for publication Mn> 10 10 >3 

Senior Hc^ld^nt in Surpen United Stntop 'Veti.rans Vdmlnlatmtlon Hospital 
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It r'lspicwts nodules can be seen, espeeiallx on the diaphragmatic or 
n cdrdunl surfaces a s C rond trocar and sheath are lascrted through an 
-dj-enit interspace Tliroutrh the second sheath an appropriate forceps can be 
in* rt<d and biopsies taken under direct usion It has been our police to 
bn.p.s -re-'s oi shaggx fibrinous exudate on the pleural surfaces even if these 
da nut appear suspicions ot tumor, and on scxeinl occasions nests of malignant 
tumor nils base thus been found Direct biopx\ of the intact and apparentlx 
i r,ninl xisrcral pluira is not advisable hoxxcxer, because of the possibihtx of 
v rpMu nun, thf pneumothorax 
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( * I 11 < ouiphtion oi the e\ iinination a sniall catheter is inserted into the 

f’ nil i i u tlirmit.il mn oi the tiocars (usnallx the most supcuor 011cI, and 
in- tl. Mimxal oi tin lro ars thr lull" is n-xxpanded bx suction through the 
r ,‘’ ' ', r <u,,r r ' ‘'I’Hision <u thr lung the catheter is removed If it is 

, T ' 1,1 r, ' ,lv 'aut mcatixc prissure for a more prolonged period a 
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The left chest was clear There was palpable enlargement of the brer Chest xrnv pictures 
taken, on entry revealed massive pleural e{fusion on the right to the level of the third nh 
antenorli In addition, there was a rounded density 2 cm m diameter visible in the right 
upper lung field, winch was thought to be either a pulmonary tumor or loculnted fluid. Bron 
choscopr on Jan IS, 1052, revealed displacement of the corma (tracheal carina) to the left, 
but no visible endobronchial neoplasm Microscopic studi of the sediment from sewn) 
thoracenteses revealed no abnormal cells On Jan 25, 1952, a right supraclavicular fat pad 
biopsy was done and one Ivmph node was obtained which was reported to show reactne 
hyperplasia 



FIs 2—Photomicrograph (X1151 from Case 1 demonstrating nests of malignant cell* In a 
pleural plaque This is reprcsentatli e of the biopsies obtained In the other reported case 


On Feb 1 3052 thoracoscopy was performed under local anesthesia, and nnmorou 
small nodules were seen on the anteromedial surface of the lung and on the lower parietal 
pleura Biopsies taken through a second shcatli demonstrated ft carcinoma of parietal pleura 
(Fig 2) The patient was considered to have inoperable carcinoma of the lung, was given 
appropriate supportive care, gradual!' "went downhill,” and expired on March 27, l 0j - 
Vutopsi was not permitted 


C\SE 2—F E B, Ho 40253 Tins 5S rear old man entered San Frnnci'co Veteran 0 
Administration Hospital on Feb 37 3052 liecnuse of increasing dvspnea, cough nnd malaise 
of six months duration He had lost fnc pounds of weight in the three weeks prior to entrv 
Examination on ctitrv revealed diminished expansion of the left clic«t, flatness to percussion, 
nnd decreased breath sounds and tactile fremitus over the entire left chest The cardiac 
border was not discernible Chest x rai films reienled a massive left pleural effusion Cnl 
ture of pleural fluid on entrv was positive for pneumococci Repeated thoracenteses were 
done between February 3S and March 5, all yielding about 3,000 c c of scrosangnincous fluid 
Che«t x rx\ picture' tal-en at all times revealed onli ma«mc pleural effusion Cytologic 
studies on the pleural fluid were inconclusive Bronchoscopy undertaken on March ", I 1 '’ 
revealed edema nnd narrowing of the orifices of the left upper nnd lower lobe bronchi hut no 
intrinsic tumor 
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was a left Horner syndrome Dullness to percussion was noted on the left chest below the 
first anterior interspace The trachea was deviated slightly to the left A left thomentews 
on July 29, 1952, yielded 700 cc of sero'angumcous fluid No malignnnt or suspicion! cells 
were detected in. the thoracentesis fluid 

The patient underwent thoracoscopi on Aug 1, 1952, at which timo it was noted that 
the pleural surfaces were covered with a shaggy grayish exudate, hut no actual tumor nodules 
were made out Through a second sheath multiple biopsies of the exudate were taken The 
pathologists’ report on the biopsies was "undifferentiated carcinoma ” On Aug 2, 1952, 
the patient had a bout of serere cyanosis and dyspnea from winch he spontaneous recovered 
He had another bout of cyanosis and dyspnea on Aug 4, 1952, and expired suddenly Autopsy 
revealed carcinoma of the left lung with pleural, hepatic, splenic, renal, cardiac, and rib 
metastases The immediate cause of death was a right pulmonary embolism 


COMMENT 

Frequently the diagnostic pioeedmes of bionchoscopv, bronchial washings, 
needle biopsy, and supiaelaueulai fat pad biopsy aie of no avail m the diagnosis 
of mtrathoiacic malignancy Under these cneumstanecs, tlioiaeoscopv may he 
of gieat help in establishing a diagnosis 

Thoiacoscopic biopsy is a proeeduie, the yalue of yylncli may not be realized 
by many geneial and thoiaeic smgeons In certain selected cases it may proude 
a proyed diagnosis and at the same time establish inopciability' of a lesion, and 
save the patient the inoibidity' and expense of cxploiatorv thoincotomy 

It is to be emphasized that the piocedure is not lecommended in cases m 
winch an appaiently operable lesion is piesent, because of the possibility of 
contamination of the pleural cayuty r yuth tumoi cells The piocedure may l>c 
indicated m ceitam cases of mtrathoiacic evtiapnlmonary tumor, pulmonary 
malignancy' yvith signs of pleuial spicad, metastatic tumois, and lymiphomas with 
effusion The technique is simple The proeeduie is well tolerated bv the 
patient and can be earned out In any' surgeon with a moderate amount of 
thoiaeic surgical expcilence Most medical centers, especially those treating 
tubeiculosis, possess the required instrument 


SUMMARY 

The indications foi thoracoscopy yuth biopsy and its technique arc briefly 
discussed The simplicity of the piocedure is emphasized Expci lence yvith fnc 
consccutiye cases of obscure pulmonary disease in which thoracoscopy "h' 1 
biopsy was done is cited In all of these eases an accurate histologic diagnosis 
yyas made 
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Ill Ml -5 HL11M \ THL PROBLLM OF DIAGNOSIS 

I ti i ti ' \ t i omsu Lorn n I’M MEK, Mfmcu. Corps, United States Arm* 

W* \MIINOTON D C 

D IVAOMn «»f Indus Ik rum has for scars been the responsibility, of the 
radioln,nst Tin clmn al impression xvlncli could not be substantiated roent- 
V1 ,iulc„'n 11s Ins not ordinal ds been considered adequate to justify surgical 
oplori'tou t (| r < Miifinintion and repair Diagnosis based on the histors and 
nb sv l f'-ummtion Ins Imn discouraging nben the roentgen method has 
h . n tn d is it,, di Kiiosin hisi line Gn^trosoopic and csopbagoscopic examinn- 
* inns lit i in qiu nil\ hem inndi m a search for the complications of hiatus 
hrriu i nid tin risiihs base l .vised uitain questions about the diagnosis of tlie 
Imsk dn is l|n jtres.ni report deals with diagnostic experiences among a 
_r .up <ii ji lie ill s jinn id bs radiologic or endoscopic means to bate a hiatus 
In mi i 

MlTIIttlt Wtl METHODS 


\mmi_ idnlt p mutts stmliul because of npjicr abdominal and chest com 
pl nuts diirinvr Hu- jnst time soars the diagnosis of hiatus hernia has been 
a nil It i unbuild ruenteannlomo and endoscopic techniques ciirlitx two times 
Ml b •>** ns win of tin dircit or mninion t\po with simple transhiatal displace 
tn nt <0 i min ind \ irsmc .inmunts ot stoin«h In twenti one instances the 
i i, ’■ hii' w is jitd'.ul to be perm mentis shortened, tlie other hernias showing 
d i!n» tO 'lid, [ | muni tlii" pitnutswcre women 

"Ib' n nt.iinuWn suidi’swin made hs seienl ruliologists alwass with 
" *' r ‘ 1,1 mb ior di tpbr i_m itn be mu The esophntrosi opie and cast ro 

’ on i*( uis in i< iii ip bs oiit* ob't rn i who in • arh inst in<f was aware 
" f >< ,s! "i" n M m r.. tit_o m ilotm (\ uninatioii The Bdei- 

II ,r .',1 . i i - o,,< hub is titud with i si uiL'iiur telcMttjie furnishing 
i* di 1 * r i .nit i i!ion nos n~ d 

I*' * ’ "’I 1 11 ,1,s br-iin itqis n. r> . isiinrd to tin < scijth n.o?nstrie junction 

r ' 1 ~ e ns hi .j.s\ 1, i tulimqiK jmsmusls described 1 
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Table I Cases of Proved Hiatus Hernia. Diagnostic Resuits of Three Examination 

Methods 



X RAY 

ESOPUAGOSCOPY 

GASTFQSCOPT 

No patients examined 

82 

51 

41 

No patients with positive examination 

Total no examinations made 

04 

44 

19 

159 

08 

56 

No positive examinations 

76 

57 

20 

First examination positive no patients 

49 

41 

16 


those instances in which the radiologist had ahcady detected the henna, the 
endoscopist approached his examination forewarned Of the sixty eight esoph 
agoseopic examinations 84 per cent -mere positive 

Gastroseopv was the least efficient diagnostic method Fort;,-one patients 
were examined The diagnosis was made m 46 per cent The hist examination 
was positive in 39 per cent 

If the roentgenologic method alone had been relied upon, the diagnosis 
would have been overlooked in 40 pel cent (of eighty-two patients) Tsoph 
agoseopv alone would hove failed m 20 pei cent (of fifty one patients), and 
gastroscopv in 61 pei cent (of fortr-one patients) 


Table n Esophvgeal Complications Diagnostic Findings Among 51 Patients Stciued 
nr A rat Examination and EsorHACOscor v 



TOTAL A O 
DIAONOSFD 

AO DIAGNOSED 
BY X RAY 

NO DUONOSED 

BT ESOrHAGOSCOPY 

Esophagitis 

7 

0 

7 

Stricture 

2 

2 


Ulcer 

3 

X 

3 

Diverticulum 

3 

3 

0 


Diagnosis of the esophageal complications of hiatus hernia (Table 11) 
clearh lequired both radiologic and esophagoscopic studv The seven instances 
of esophagitis discovered by endoscopic means vveie not detected rocatgcuo- 
hgicnlh , and onlr the latter method demonstrated the three cases of esophageal 
divertieulosis Two of three esophageal ulcere were found onlv bv esophago 
scopic examination The two stnetures were easily diagnosed bv both methods 
Gastroscopv piovcd moic helpful than roentgenographs m the diagnosis 
of seeondaiv changes within the herniated poitmn of the stomaeh (Table III) 


TvniF nr Gvstric Complicvtions Divgnostic Findings Among 41 Patifvts Studied 
bv YRVV Examination vnp GvsTnosrorv 



TOTU AO 
DIAGNOSED 

NO DI\GNOSFD 

B\ X PVT 

NO PIVGSOSEP 

BV C VSTROSCOPY 

Erosive gastritis 

xo 

0 

10 

Ulcer in hernia 


0 


Elscrvhcre 

8 

8 

0 _ 


ParcnthctK div it mav he mentioned that among these eights two patients 
the clinical studies, as dictated In the individual dimes! piohlcms pieseiited 
demonsti.ited nine instincts of ^amt s tind- (hi itus henna gnllslows Hid 
ehveiticulosis eoh) 

Jn eight patients r.idmloine c-ophagov opn disagreenn »t aroused particular 
local contreverse, and therefore, trauscsophagosiopw biopsies were t ikcn at the 
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fri^'i - ri< junction • ud tmm (lips fastened to the biopsc sites for roent- 
_cr cbi.ie p ii n ni e Ki\e ot tin biopw spr(iineiis showed oul'v gastric mucosa, 
ip! .(">1 and two miKosa irom the c"ii[tIrieoirastne junction itself In 
a! 1 ms an 1 *" ! it(r ilnuro-iopn stnd\ rucaled the clips lung superior to the 
rrUi" Th< r diuln^ist w is tlnn dile to demonstrate a hernia m lour patients 
T <■ i t! ( oih' o -ur tri 11 < d inedn alh The otlu r two were operated upon 
he !i ni d< noiMrited nd thr liuttis repairnl 
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At thoratotomi a hiatus hernia extending about 4 cm above the diaphragm was found 
and repaired 

Case 2 —A 22 year old white soldier had complained of daily nausea, epigastric hum 
ing, and gas for two sears There was modernto aggravation upon recumbencv Five 
roentgenologic examinations, with particular reference to the cardia, failed to reveal a 
diaphrngnmtic hernia 

Four esoplmgoscopic examinations were made A hiatus herein was found nt each, and 
it was estimated that the esophagogastric, junction ln\ 4 cm proximal to the hiatus Binpsio 
wire taken below the junction on two occasions, and both specimens were found to be of 
gastric mucosa Clips were placed at the biopsv site the second time, and roentgenologic 
examination showed the clips to lie about 6 cm above the hiatus, but no hernia could be 
demonstrated (Fig 2) 

At thoracotomy the diameter of the hiatus wns found to be about twice normal Six 
linear centimeters of the stomach extended above the diaphragm The defect wns rcpairod 



He g_(Cast _) Tmclnse of n|>ot Aims ns in Hi- 1 riope> tnkr n nt elb of the three 

clips was of cnstrlc mucosn Thr mucoid pattern below the clips seems to be fsopbnx . 
Xbnominlltj could not tie <1< monstrated ro. ntM noloclcnllv \ f cm hlntus In rnln wn* 
nt tlinmrntnmj 


COXIX1FNT 

The piopcnsitx ol some hiatus hernias to umlcigo spontaneous anti ial»d 
reduction is onh one of the factors hindering diagnosis The ladiologist is n ot 
aide to detect the junction between esophageal and gastric mucosa and mi ,st 
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r , ..{< - f is opinion nn the basis oi tin nunilx'r and (onhiruratioii of the itgional 
, , n r„vt inMs plus tho point m sudden im reuse m the tube s diameter To the 
( .jdi .npist muinstl nppi irime is piriiiioiinl mid with the help of toll 
> .pits j„ _mtii .u<>ti ilu lint inirhnu: tin esoph isti n mucosal junction is 

« si(\ ri i '_'tii 7 td in ninst ns<s Tin iititnhir md < oiifiuunition ol regional 

in'1' it r ipidh t h iihiuut tiulosiopii it lturcs md to the csophagoscopist are 

a ]> r u ill irh i\st ml tor difi<r*uu moil of tlu two oigutis Smiilarh true 

i in tinns in hum n *li mi* t* t ift oiiru iliflnult to rciogm/c 

Tin t Miph e.itst opist uid i nliolnnist thin depend on quite difierent ana- 
ti, mi I- linns inr th. di uniosis oi hntus hernia In order to c\aluate the 
.'i ui t u piohlt in it is luiissin to ihtmnint the nlitmnship of the line oi 
). i s , t >] strn lino tioii to tin point .it whuli the dnrestne tithe s lumen 

soil nh v oh i' Tins 1 nti r it Hurt his heui \nwetl tlns.su.alK as marVum: 
f hi t mi o tin t'lphtui' in«l Ik •_ i n 11111 *_r oi the stonmh Hotreter regardless 
»' rt< < o’diLiir it inns m\ put oi tin ditit stiic tract which is cotered bt 
»is'nr nun nsi t outlenoii'w?ili ilo iiiimum m tin stomach as classiealh defined 
in hi -isf.l r< d s.itrntth Tlu ti ifiitt oi the mums-i niahts the difieicnce 
h 1 ,Uvj s IKrntt his unplnsi7ttl nu s(i_nnnt cotered b\ e.astric mueosa 
mi i i ins ph\s,„i i^o 1 11 \ is stmn o h and f ills In lr to the discasis ot tlie stomacli 
In i i>r> ouis stinh * n n is font,,I th it put of tiie norm d resting “ah 
d mu d i >ph iui\ is hind he g istin miKosa which nn\ cstend as far as 
1 <tn mi nl into tlo isoplngiis 1 uitlicrniori tho mucosi of the esoph 
' rlr " ,n ' stoii is < ipahle Of mtanntu rJnllirmc migration between 
diq run i< In tins nol brink m jistrn < nitc possihh through the ait ion 
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ceis upon occasion shows gastric mucosa, and, consequenth, it lias been sag 
gested from time to time that abeirant islands of gastnc mucosa mat plat an 
important lole as locus minons lesistentiae for peptic ulcei of the esopliagus 
This is not the time to discuss abeuant gastnc mucosa, but it is inteiestuig to 
speculate upon possible misinteipretation of contiguous mucosal extensions for 
isolated islands 

The present stud} indicated cleaih that the esophagoscopic method is able 
to bung to light a significant number of climcalh impoitant, suigicalh demon 
strable hiatus hernias which cannot be leeognized upon lepeated ladiologic stud\ 
Use of the biopsv and biam-clip technique has been most uistiuctne m pro\ 
mg the point 

SUMMARA AND CONCLUSIONS 

Eight}-two adults with luatus hernia weie studied loentgenologicall} and 
endoscopically The diagnosis was made bx repeated loentgenologic exaniina 
tion in 78 per cent, the first examination demolishated the defect in 60 pci cent 
Of those examined esophagoseopiealh the diagnosis was made in 86 per cent, 
SO pei cent upon the first examination Gastroscopie stud} mealed the hiatus 
hernia in 46 per cent of those examined, 39 pei cent upon the first examination 
All of the examination methods pioved indispensable for demonstration of 
the esophageal and gastric complications of hiatus henna 

Studi of eight patients bx means of transesophngoscopie biopsx and attach 
ment of lnain clips showed that the loentgenologic method was not effectne m 
distinguishing the mucosal pattern of the esophagus fiom that of the stomach 
It is beliexed on the basis of pmious studies that the gastnc mucosa usnnlh 
extends upward into the normal resting “abdominal esophagus” and that the 
mucosa of the esophagogastric junction max migiate ihvthnucallv fiom the lex el 
of the diaphiagmatic hiatus to the blink of the gastnc enxitx Some implica 
tions in legard to hiatus hernia aie discussed 

Appreciation is expressed to Colonel Sanford W French Medical Corps, United States 
Arnu and to I leutennnt Colonel John S Paul, Medical Corps, United Mates Arnn for the 
ncconipli-lmient of the thoracic surgen described 
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“ii 11,i subju t sunnii mm-d tlio obsonatmns ot nnmorons cisihtemth and nine 
ti i n h 11 ntnr\ an Homists md lontnhutid tnueh that still remains the basis 
tor mir [ms nt InowhiLn II is well known tint the pnlmonan aitenes are 
• lid iriniis Norm tIK tlnn is no pmapillin eoiiiinunicatton between the 
! nit i a n rti n md tin bruin h ll irterns ('omimnneation between these 
' o ms mis is siul to iii i nr onh In me ms of a etptllan bed m the walls of 
t 1 * r. pinion bromhioles How iiimli of tlie blood fiom the bronchial aiteries 
ii in iioinnlh ri aeln s tin walls of the aBeoli themsohes is not known 

In i hr*mn dis> asi s ot tin linur < h nun s are kttowai to omit m lmth of the 
> mi 1 s s nos In 1'0't K mini in* dcsiribid the obliteratiae chinms in the 
tab iii it .n in t nl" tMilosis and in lb!' ( onllos speculated on the 
11 1 1 m d ■ fn ■ t of tin < h i»'_i s on tin disease Oblit* i itm indni tcntis 
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ceis upon occasion shows gastric mucosa, and, consequent!', it has been sug 
gested from time to time that abeirant islands of gastnc mucosa maj plat an 
important lole as locus minoiis lesistentiae for peptic ulcei of the esophagus 
This is not the time to discuss abenant gastnc mucosa, but it is interesting to 
speculate upon possible misinteipretation of contiguous mucosal extensions for 
isolated islands 

The present study mdicated clearh that the esopliagoscopic method is able 
to bung to light a significant number of clinical]} impoitant, suigicallv demon 
strable hiatus hernias which cannot be recognized upon lepeated radiologic studv 
Use of the biopsy and biain clip technique has been most nistiuctiie in pro\ 
ing the point 

SUMMARY. AND CONCLUSIONS 

Eighty-two adults until luatus hernia weie studied roentgenologicall} and 
endoscopieally The diagnosis was made b} repeated loentgenologic examinn 
tion in 78 per cent, the first examination demonstrated the defect in 60 pei cent 
Of those examined esophagoscopicalh the diagnosis was made in 86 per cent, 
80 per cent upon the first examination Gastioscopic stud} mealed the hiatus 
hernia m 46 per cent of those examined, 39 per cent upon the first examination 
All of the examination methods pioied indispensable for demonstration of 
the esophageal and gastric complications of hiatus henna 

Studx of eight patients bx means of transesophagoscopic biopsx and attach 
ment of biain clips showed that the roentgenologic method was not effectne in 
distinguishing the mucosal pattern of the esophagus fiom that of the stomach 
It is behexed on the basis of previous studies that the gastnc mucosa usuallv 
extends upward into the normal resting “abdominal esophagus” and that the 
mucosa of the esophagogastric junction maj migiate lhvthmicallj from the lex el 
of the diaphiagmatic hiatus to the brink of the gastnc caxitx Some imphca 
Hons in iegard to hiatus hernia aie discussed 

tpprecmtion is expressed to Colonel Sanford W French, Medicnl f orps, United States 
\nm nnd to Lieutenant Colonel John S Paul, Medical Corps, United states A ran for the 
accomplishment of the thoracic surgerx described 
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t < ntii <>tttun uiatoimsts uol imiti dinted nnoli tint still rimains the basis 
- mir pi.s nt 1 no 1<«L« It is will known tint the pulmonan arteries .arc 
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Fip 2— -l \ ra\ picture of nn uninjcctcd specimen The entire left lunp Is |n\oheJ1 In 
f\u lnti\c dl«ease vhlle there i* nl«o a band of exudatl\e disease In the upper rfpht lunp 
There Is scattered products e disease throuphout the remainder of the lunp field B In J ec ^ c 
of the spoclmtn In A rc\eals n destro>ed circulation In the areas of ocudathe disease. 

\t"" I' nr stmlpht. thin, and stripped of their end arteries V similar ln\ol\ement hn< tan. 
plar< In the nrfi of rxuditKc In\oKement on the rlpht 
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I'liiij'inn fii „ im •» js i hIk i ii mill ini till jim tuil jiuijiosi's it can lu. 
•Iim _ mini 1 nr tin pmpnsf ot Oils j>nj m i wo shall rw Iudc rntiroh llu 
liri'ii' lit it trti ml t iiiupmii lit 

In i l.i pro-- nt livitii'ii n i m tin On i ip\ m Inin ioniums On prtMoush 
t ninmul iiiitnnin <liui"<s issutm prm tuul uiijnnlaini Tlicie ts < onsulerahlo 
■ nt! n- in ln'l n lor ‘•i _nn nt il mnl siilr-eixnunt.il ri ‘-ei tion*- loi nsnlunl iancons 
■ t urn mnin. ittn Inin: ti mi mtilnoiu tluia]>\ It niiunoil to us that in 
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the extensively imohcd lobe which had shown rathei stiiking x-iav regression 
aftei theiapv, it might be expected to find significant impairment of the vascular 
pattern throughout the lobe and not onh limited to the mens of lesidunl \rn\ 
lesions If this hvpothesis weie 1o piove conect then its implications regarding 
the functional capacity of the lung would be cleai, and lobectomy, lather than 
segmental or subsegmental resection, would be indicated despite considerable 
improvement on senal x-iav films If such a status did not obtain with anv 
degiee of consistency then the indication should be cleai foi limiting the re 
section to the segments 01 subsegments containing the lesidual lesion evident 
in the \-iav pictuie 



Fig 4—4 Tills Is a roentgenogram of the unlnjcctcil resected specimen from Fig 3 T 
segments art numbered according - to the Jackson Iiubtr classification Notice that otii> i 
apical stgmtnt l*c unln\ol\ed B This Is a roentgenogram of the Injected specimen The npits 
segment has a normal circulation Is the case ■with unln\ol\ed segments this apical 

lias o\ ercKpanded and at first glance would appear to represent a considerable amount or iun 
tlonlng lung tissue In actuality an o\erdfstended normal!} \ nsculnrlzed segment will dc iw 
efficient than a similar segment of normal -volume The posterior segment shows lonf? xni«i 
trunks crowded “ n branching and end arteries The underhlng luminosiu' 

are due to the areas are seen in the tip of the lingula In the anterior 

segment which ca\it\ the \escels fall to Inject and lack branches 

lingular vc^di arc similar!} in\ol\cd It Is apparent that the \ascu)ar changes arc mon. 
consistent with the paronrhMnnl In\ohement at the height of the disease than that at the tin 1 
of surgerv 


Of INIC VI MVTFRIVI 

In the course of (Jus studv, thirty-five icsected lobes have been studied hv 
means of loentgen visualization of the Lipiodol injected pulnionarv arteries 
The individual arteries were injected with Lipiodol under a pressure of 2"> min 
ITg after the lobe bad been inflated with air to a pressure of 4 to C cm of water 
In some of the .specimens the lung could not be inflated to its noinnl size 
because of pleuial tears resulting from difficult dissections A[nnv of the sped 
mens wire rejieted because of technical errors in the injection, and others were 
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Fig 7 —A and B Here there Is diffuse Imohement of the left upper lobe which after twentj 
three months of therapx has cleared to an apical ca\lt> 




2 


3 


Fig S—Roentgenogram of the Injected specimen taken from the lung shown in roentgen 
ograms In Fig 7 reveal* an overexpanded anterior segment with a relatlvel} normal circuit 
tion. The apical segmental circulation is d« stroked since the patient never hud htmopty* 1 
the vessel must have ruptured Into the envitj during the course of the Injection The vessels 
of the posterior segnient are thin and straight and show decreased brandling The 11 nfT umr 
circulation l« nlativelj abnormal throughout. 
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Fourteen satisfied the onginal cutena of e\tensi\e disease, clearing to relatnch 
insignificant residuals Four of these cases comprise the present leport 

discussion 

It is well accepted that pulmonary tuberculosis causes obliteiatne endarter 
ltis There is considerable evidence to suggest that these changes are permanent 
Piesent-dav concepts of resection predicate long-term pieparation with anti 
bioties pnor to lesection of lesidual caseous foci It is apparent that am 
attempt to leconc le these facts meals a basic discrepancy If an entire lobe 
has been imohed with disease, artenal impairment of the entire lobe despite 
marked paienehvmal clearing prior to lesection might be expected 

Opciations designed to remove only the residual caseous foci mai eliminate 
potcntialh dangeious aieas of disease, but thei aie not necessarih function 
spanng since pooih \ascidanzed lung remains which is capable of onh minimal 
or negligible gaseous exchange Comerseh, the letention of such nonfunction 
nig segments does preient o\ eidistention of the lemaining unimohed lolies 
and thiough a space-filling function it does tend to piesene all a\ nibble 
normal parenclmna at optimal \olumc 

When function testing becomes a practicable piocedme for flic smaller 
pulmonan units the wai will be piepnied foi the ultimate solution of this 
problem 

SUMAIARA 

1 An attempt has been made to imestigatc the permanencj of eiidartcn.il 
clianges m cases of pulmonan tuberculosis which haie shown considcinhlc rc 
giession undei stieptomi cm tlieiapi 

2 In the main, those segments which were imohed with disease wall show 
impairment of then circulation despite Intel clearing of the parcnclnmnl m 
filtration A gross exception to this m n ease of lowei lobe disease has boon 
presented also 

3 Bi implication some skepticism is cxpiessed regniding the function 
spanng ments of segmental l-esection m onginallv extensneh imohed lolms 

4 The ultimate solution to this piohlcm must await mmnl of n sntisfactor' 
method foi dnect function testing of individual pulmonan lobes and their 
segments 
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P ipit I {i{ (Us Mr elnsute llu Inonehnl stump liaie been desmbed to 
Mi*b an *'t*nt tint it * m n* arh In ‘-nil tlmt each thoracic surgeon with. 
f»p'ii*n‘i ’ml muntn* spirit possesses his own Itthniquo l'or that reason 
> um* iwntmmiu. tlu \ arums methods user], dieath known bi all and we 
r* < mr to limit our-ilu s to |>r« suiting our original method 

1 p to tin pn si nt turn tin prnudures einplmid haio undo use of lar- 
w *n s in u ri Is <sil! Inn n ns Ion sto! <u t which cross the whole bronchial 
11 ml i hnli inrtnnitih m i\*r\ sm ill jn r* * ntngi prodni* intr.ibmnchial 
iii'u'i im si_'ns with prndui tion of craniiliiiii is irrit itnc cough (tc Such 
■ I ir-ii.i s iniissitit« tin istiutum of tins m\tu ml broncliosccijmalh or 
> * fi'in tin pifnnt spnnt un misl\ < \pi Is it In touphinc This situation 
a '!• ns limit th it In itsinit spiu il * lips wbiih would not <toss the mucosa, 
mil i ' npli' itimis would !» aionleil prndtieing ,i pi i lent ix/i minimus closure 
tin stump it i'mill hi i niisidi r* <1 is a useful nn thoil in human suiperr, 
* ” 1,1 ~ di o*i.is i lu< fi thus, un tinwIs di sc ribi d up to the jmscut do* not 
>' '• st lluoritn ill\ it would bi mine ideal 
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Intravenous sodium Enpan was used as the anesthesia, the optimum dose 
i\as 50 mg per kilogiam of body w eight After injecting curare m most of 
the dogs, intratracheal intubation w as peifoimed connecting the tube mth an 
automatic lespnator, oxygen was admnnsteied dining the operation and 
rarely nitrous ovide w as used as complement 

The dog vas placed m lateial decubitus, Me enteied the plenral cauti 
through the fifth left interspace, injecting 1 to 2 c c of 1 pei cent procaine 
intrapencaidialh befoie the ligatuie of the pulmonan arterj The pul 
monarv arterx and the xeins of the tlnee lobes xxeie dissected and ligated m 
dependently, the xagus nene Mas dissected and separated so that it «ould 
not be in piled oi cinshed with the clips as occuiied mth Dog 5 



Fie 1—A Slmj>e nnd measurements of the slher clips B Shape owl measurement* of the 

X 2A steel clip* 

Tmo stitches of silk neic put in opposite points of the lnonchial Mall to 
support the stump when the lung had been extupated, in ordei to facilitate 
the placing of the clips The lnonchial stump uas eicnlnallj closed bv a 
T clamj) so that the central iterni Jung xcntilation Mould not be disturbed a 
damp was shifted lengthwise ns tin dips aie placed in position Then the (bps 
xxerc peipendieularlx placed on the edge of the lnonchial stump (that is to 
sax' parallel to the longitudinal axis of the bionclml slump) except the t"° 
clips at the comers which ml placed oblnjuch eilliei from the out side uiuard 
or from the inside oiitw nd, as shown in 1 lg 2 m oidei to close the angles 
(ompletelx to nxoid tin dnngei which inllx exists tint the dips might slip 
outward ns we obseixed in some instances whui thex wcie placed perpendmu 
larlx we think this detail is impoitant 



jj .1 m -TO isp lit* HU I 1 \T1’ \MT COI s (I 0-111 ol IUtoXI III \L ST! Ml’ 2 S 7 

\ ,*r pi i<mc tin dips arunrilli tour or fm \uu (jiutc sufficient), nc 
-'•>|iur<<l i coml •.tump < tosim tins i\ is proud In the disappearance of the 
iioj.i jirodiifol 1>\ tin sin non of ur Onh m Dogs 3 and 3 did no place a 
irre ili lira! flap obtained lnun tin u-scitcd Inner positioning it dirccth over 
d< s'nnip nnd on top <u tin < lips hi the rist of the dogs ne did not use a 
phit'd flip n< ithor % is tin uudnstuid tiss«< sutured nor approximated to 
In h'oiiilntl siuni]) uhuh ii as spoilt am mish huned in its depth The 
■ h snr< of tin ihcst i\ ill uns hi lams iuth catgut, at no time during the 
ojH-itioi or tin jnsiopiratiu coiirsf did no use snltonanndes or antibiotiis 
In no r is, \ iv drunsi'n h ft nor m is the plmmc nerie cut except in Dog 1 
\ p i d n s flit, r tin opi ration uc ohtanud radiographs to determine the posi- 

*1' i oi ih* i hps 11 ur ! i 
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and the toleiance of the clips dunng a penod of time \aijmg fiom torn elms 
(Dog 3) to si\ months (Dog 10) 

Dogs 1, 4, 6, and 9 are of no mteiest because then deaths occuueel soon 
aftei the opeiation The clips m these dogs weie still in the positions where 
they u ere placed dui ing the opeiation 

In Dog 5 it uas necessaiy to place a skin clip in the supenoi end of the 
stump because of difficulties which arose m the placing of the V2A steel clips 
due to their haidness At the neeiopsy a bronchopleural fistula was obsened 
at the site of the skm clip, the lest of the stump urns healed in spite of the 
fact that a branch of a Y2A clip eras displaced 



Flp 3—Position of tlie slhcr clips radlogTaphlcnlb obsened a fen cltije after the 
operation The upper clips are not displaced Their appearance of displacement is oue to ui 
curve of the section of the bronchial stump 

The continental\ on Dog 3 is ten mteicstmg Ipper and middle 1» 
lobcctoim uas peifoimed and the bronchial stump uas closed by placing a 
free pleural flap, obtained fiom the upper lobe, oici it and on top of flic clips 
lmmcdiateh At the autopst, atelectasis of the Jowei lobe uas obsened, 
about 200 c c of sanguineous liquid uas present in this pleural caeiD , the plcunl 
flap urns neciotic and the stump, obsened mtiabronchialh liacl a perfect extra 
mucous closure but without eail\ signs of healing at the edge, which indicates 
that the neciotic flap hmdcied the normal healing piocess 

Dogs 2 and 7 which had no plcuial flap or coieimg of mediastinal t< s 
sue, ns the others did utie sacrificed the fifteenth postoperative dai Tin 
healing of the stump and mednstinnl wound was obsened and appeared U> 
be tompleteh normal although in both dogs, two and one clips, respective!' 
wcie inti ibronelunlh displaced 


„ , n.Hivi ^TivMtrm^uoMtrm imosnuu ^nir 2S9 

In 5).-' - mch died mi the s. a tilth da\ because of an abscess m the client 
, |i 1} , ,1“. * ,s good \ . ah on half ni one s U lc with two displaced clip* 

It, ’hi r.vi oi tin doe'- ihe stump healimr was pood with a pood cxtr.a- 
«\«ept in Doe II m which the teeth of a siher clip formed 
, ,, ltr ,l row hi d promim m. Dnp It sacrificed the one hundred sixtr-eighth 
; , * (j , r mi di\ .ml !»*>’ 10 s-unfued sin month 4 - postuperatneh presented 
Lt , [ r ]„ i ri -, nh the clips m cood position there was normal healing, vnth- 
> i* mil limn to- sums «.t rntohr mci whuh was not muroscopualh controlled 


TOMMl NT 


lii i'lr mint.us ilosun m< thud described complies with the conditions 
-« .1. l in iittti, tin obliM itmn ot tin bronchial stump, its airtight 
. or. v p-o id 1>\ tin dmippi ii mu of the must produced In the suction 

. ' ir dm t . thi iiupt itn.n oi the stuinji idms “since the clips are placed 

p - ill. 1 oi!,. din i Mon ot the Msm.lv. there is »u mt i rurenct with the bron- 
<‘.i S 1' od s ipptv v< must hiu respnt for the < onscruition of tlic peri 
'u 1 m mii \ hull is nnpoiiint m tin hi ding piocess There is dso no 
mMj'i-i ,‘< Hi, tlii nri >! ir nn diisnn d iismii sum there is enough space left 
b >ii' f!i|v Hu clips lini him nil! tohiated .is demonstrated h\ the 
«n ’> in s,\ months lilir tin operation tint a good healing ot the stump had 
no i 1 1 i bps In itu' i m Ins d in tin iiiirinis tissue without signs of mflam- 

i i *• nPo'irnui Tin i u t mils; In nbhd that the specnl characteristic of the 

• < ’' d is »h< u/nirnm on closure, that is to mi the clips do not cross the 

1 ' ' *'hi ! i all hut tlii small troth tuns tin ptnhromhiil tissue and 

1 '' 1 ' o *h» i lr'ilau* md or “lig uiuntum ptrhips in the niusculni 

’ • - h i s* nil’s \h till mill ns ) 


D i 
> > , 

1 

i 


- ;< sd>h t, ohjut to dus method Inc urn, ii,. ipnntite oi fomen 
5 1 1,1 'hi i nml is en it« r than moth< r proccdurt s dev rihed ibo\e 

1 h Pi«in d on \ trouts does tin r* is , d me* i tit it the clips 
‘ ^ Do ‘’ir cl,i i both cdu s uf tin stump \s i re v c 11 coapted 
1^ < 1 iio 'li* i bps oj •},< cnnn is i , r. pi 11 il in a p< rim t obhipie 
r ' ‘ ‘ s * ' '“h tin < h'sun ohtaund the n<ernps\ 

’ ’ 1 ' ad < unfit tm d tin oh >s unmtained 

- i- l ! *1 m''’i'« '•<!”. . ipiniumt md tin d n .ft, r flu oner 

I 'e II mi 

1 <llt h. s {)„ > fu-or tin \J\ s.,,1 nil. s I , hlvi to 

5 1 1 1 ’ ~ 1 ' ! ‘ ' ' 1 ,r,lt ' " IS!" Mi’ll. dthmuh 

>l ‘ . hs, 1 f M'ltt"'.. oh’ uiih* m ir, 1 tu n, h, 

'' 1 •’ i- ° n 1 • iss t!„ . us l V , r . mo u ird 
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As the series piesented is rather small we think it would be convenient 
to continue the expenments befoie deciding to use it on human beings 

SUMMARY 

An oiiginal method of extiamucous closuie vith special sihei and Y2A 
steel clips is desciibed by uhich a good bronchial stump closuie is obtained 
The teeth of the clips do not cross the whole bioncliml nail, they respect 
the mucosa 

The results of usmg the method m fifteen dogs me discussed, showing the 
advantages and disadvantages 

REFERENCE 

1 Overholt, R H The Technique af Pulmonarv Resection, ed 1, Revised second print 
mg', Sprmgdeld, Ill, 1951, Charles C Thomas, Publisher, p 193 
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T'if H'» r 11> 1 -f- tin •msi], struigtb and inertness of stainless steel wire 
m ) 1 * - mi'! tnv tn ) ml It mu !h deviibcd ns being "in between silk 
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tantalum was used eithei continuoush 01 in an interrupted manner on tlie cut 
end of the bronchus All nine dogs (with the exception of one which was m 
advertenth destimed) were sacnficed after ramng periods of time In no 
ease, at the tune of op eistion, was the hionctual stump eotcicd oi an antibiotic 
used Table I demonstrates the lesults obtained 

Examination of the specimens was done by a competent pathologist who 
found pnman healing taking place m all cases There was no evidence that 
in these cases healing oceuired bj opening up of the biouchus and the formation 
of plug as found bj Rienhoff 



Fig 1—1 Tlie trachea and bronchial stomp inner aspect in Dog S fourteen tliv% K E 
operathelj Note that healing- Is taking place and the stump has not opened up J> extern 
\len of the stump Sutures are seen No epithelizatlon Is noted as jet at earn date 

This suture matenal was used on foui human beings m llnee lobectomies 
and one segmental resection without untowazd lesults 

I belieie that m human patients a hcavici sutuic such as 000 tantalum 
would be better to use than 0000 because of the grcatei thickness and (ouphne's 
of the human bionchus 

SUJIMARX 

A new bioiiclual suture matenal is desenbed which is equal!' as pood ns 
stainless steel wire hut easiei to handle First impiessions from a small series 
of cases indicate that it can he used in lubciculous cases oi in other eases "here 
stainless steel wire is used 

The suture material for the experiment t ms furnished hi Johnson A Tohn"on Co 
(Etkicon Suture Laboratories, Incorporated), Mew Brunswick, M I 

REFERFXC1S 

RicnholT W F Tr Gannon, T, Ir, nnd Sherman J Closure of the Bronchus, Ant) Son, 
116 -JS1 531,1042 

Tones, 1 C Closure of the Iiromhus in Pulmonnn Resection, Am Rev Tuberc. 61 6 j 01, 

mio 
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appearance explained the diagnosis of normal bronchial mucosa reporfed on tho biopsy spcci 
mem The remainder of the lobe showed a chrome interstitial pneumonitis It was con 
sidered unlikely that the tumor tva« of inflammatory origin, and its histology conformed mth 
the accepted definition of papilloma 


Fig 1 



Fly 2 

Figs- 1 and 2—I’nplllonm of bronchus high and Ion-power magnification 

The patent made in ixi-tlleiit nsottri, and was dn-charged from tho hospital fre 
symptoms 

RLIEKENCF 

1 Langston, H T Benign Endobrondua] Tnmonrs, Intermit Vbstr Surg 91 52153' 19 ^ 
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T \nr.E I Broxcin vr Adenomas BErottTro in Children Under 14 A ears or Ace 


AUTHOR 


\ i 

1 ACE | 

SEX 

| LOCATION OF 
| TUMOR 

TREATMENT 

RESULT 

Kramer and Som 3 

1955 

13 


Not reported 

Bronchoscopie removal 
locally followed by 
radiotherapy 

Unknown 

Ro^enblum and 

Klein 1 3 

1935 

11 

M 

Bight mam 
bronchus 

Bronchoscopie removal 
locally 

Clearing of ate¬ 
lectasis 2 mo 
later bv i mv 

Petersonis 

1930 

11 

f 

Unknown. 

Unknown 

Unknown 

Jones, MneKenzie, 
and Biddle 1 -* 

1943 

10 

M 

Bight mam 
bronchus 

-- 

Died during 
broncho«copv 

Jackson, Konzel 
ninnn, and Nor 
ns 1 

1945 

13 

M 

Bight mam 
bronchus 

Bronchoscopie removal 
by forceps and 
electrocoagulation 

Symptomatic 
cure 3 1 ?! vr 

Souders and 
Kingsley 1 - 

1948 

13 

M 

Left mam 
bronchus 

Partial bronchoscopie 
removal 

Left pneumonectomy 
elsewhere 

No follow up 

Somm 

1949 

13 

1 

Unknown 

Bronchoscopie removal 

Unknown 

SmoIIer and 
Maynard i' 

1951 

9 

F 

Eight middle 
lobe bronchus 

Pneumonectomy with 
thoraeoplnstv 

Excellent—10 
mo P O 


Present Illness —The child had been in apparent good health until June, 1952, at ninth 
time he developed “pneumonia” of the left lung, which was treated with penicillin Sub¬ 
sequently, he developed a cough which persisted for several weeks and ho complained of a 
pain in the left thorax Although he improved, lie was never well according to his parent" 

In October, 1952, lie again developed fever, and the condition was diagnosed as "pacn 
woma” of the left lung He na« treated with penicillin with improvement On Nov 1, Ws-i 
a chest x rav picture revealed a density suggesting an atelectasis of the left lower lobe T c 
patient was treated with Chloromveetin and sulfa drugs Improvement was again noted, hut 
on Not 2S 1912 the patient had a high fever and was returned to the hospital A chests rav 
film showed atelectasis of the left lower lobe, and the patient ’« temperature was 101° F $ ® 
child was treated with penicillin and Tcrrnmvcin, but failed to improve A diagnosis o 
bronchial obstruction was made and the child was transferred to the North Cnrolinn Baptist 
Hospital, IVinston Salem, N C, for further treatment 

Physical Examination —On admission the tempernture was 104° F pulse 120 per minute, 
respiration 29 per minute, and blood pressure 90 svstohe over 00 diastolic He was a lD i 
pale looking bov, who appeared chronically ill and weighed 41 pounds 

The trachea and heart were found deviated to the left side The chest was asviumetnca 
with increased expansion over the right side Tactile fremitus was absent over the left si 
except over the upper lobe Dullness to percussion was present over the left lower chest, an 
breath sounds were absent over the left loner lobe No riles were heard No murmurs wc rf 
heard in the heart, mid no organs or masses were palpable in the abdomen No lvmph nodes 
were enlarged or tender 

IaVoratoru Data —Hemoglobin was 14 Cm, red blood eill count 4,GOO,000, corrected 
sedimentation rate 49 mm per hour, wliito blood count was 20,“50, with SO per cent P ' 
iiiorphonuelcarphiN and 20 i>or cent hniphocvtc 0 Urinnhsis was ncgafnc Mas enaann an 
Kalin tests were negative Alpha Mriptococcus and nonhomolvtic staphvlococcus were culture 
from the thro it Ihrtc blood cultures produced no growth Tul>erculin skin te-t was negative 
Chest \ rav film (Fig 1) "howid evidence of atelectasis of the left lower and left upper 
Iabc 3 with marked luft of the modi w-tinal structures toward the left sole No foreign bodv 
was vrsualwcd 

Course in tht Ho^ntu! —On Dei 11, 1°52, at bronchoscopv a tumor in the left n ial ° 
bronchus (Fig 2) was \ l-iulizcd V lnops> was taken vvluch the pathologist though! repre 
'■'ntel a bronchial adenoma On Die 15, lnjj a left pneumonectomy was done under end 0 
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was sciered proximal to the tumor and Mas closed with interrupted sutures A frozen toctinn 
obtained on a hilar lymph node during the operation was reported negntne for tumor \ 
partial thoracoplasty was done with resection of the fifth, sixth, and scienth ribs on the loft 
side 

Postoperative Course —The patient was giien daily penicillin and dihvdrosfreptonrwan 
and had an uneventful postoperative course Fig 3 shows the postoporntne x ra\ picture 
The child was discharged on the ninth postoperative day in good condition Three month' 
later the child was examined and had no cough, chest pain, or other respiratory srmptoms 



Fi e 3 — PostoperatU c chest x raj Aim taken alter left pneumonectomy 

DISCUSSIOIx 

Bronchial adenoma is an uncommon tumoi below the age of 14 tears A 
renew of the liteiatuie shows that the lesion does oceiii in childien and should 
be thought of when bionchial distinction is found The svmptomatologx 
bronchial adenoma is that of mix othei txpe of bionchial obstruction An nn 
portant sxmptom of bronchial adenoma is Iiemoptxsis, which is attributable to 
the marked xaseulaiitx of the tumoi A definite diagnosis can he established 
hr bionchoscopx and lnopsx of the lesion 

Bronchial adenoma max be localh mxnsixc oi max metastaswe In wax °’ 
the Ixmphatics or blood sfiram ’ 5 ilfctastascs to the Incr, xerfehial bodies, 
opposite long, and kidnex June been leportcd " ,0 Goldman" presented a report 
on fixe patients showing malignant qualities m bronchial adenonufs Clcrf and 
Bucher 1 " icported a case of bionchial adenoma in which biopsx from the bronchus 
xens examined histologieallx at mterxals oxci a fixexear period, at the end of 
xxluch time carcinomatous change xxas detected in the tumor That finding " n<: 
confirmed it autopsx l linker and Stoicx 13 reported a ease of peripheral)' 
located bronchial adenoma with a histologic ondence of fiansfoimntion into 
idenoi.mlnoinn six xears following detection A light upper lohectonn w |S 
done and tlie tumoi was repented as “xxell difierentinted ndenocai-cinonin ” 
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ENDOBRONCHIAL HAMARTOMA 
Report of Two Cases 

J M Young, M D, Elise Jones, M D, Felix A Hughes, 31 D, 
Francis E Folex, M D, and John R Fox, Jr , ]\I D 
Memphis, Tenn 

T HE TERM Iiamartoma was first introduced m 3904 bj Albrecht, 1 who u'etl 
it in refeience to benign mixed tumors occui ring in lanous organs He 
described them as tumoi-lihe malfoimations due to almoimal mixing or abnormal 
development of the noimal tissue components of the oigan m which thex occur 
Tins abnoinialitv mat be the lesult of vanations in the qualitr, ariangement, 
or degiee of differentiation of the tissues Mam Jung Jiamartomos hare been 
leported as chondiomas, lipomas, osteochondiomas, etc , but aie hamartomas 
according to Albrecht’s criteria Yet, pine lipomas 1 and fibiomas 3 haie been 
reported Hamaitomas aie geneiallj descubed as circumscribed 01 diffuse, tlie 
fomer being moie common Most often ther occui in the peuphen of the 
lung and pioduee few, if am, svmptoms Thev aie said to occui about once in 
each 400 individuals 4 and aie moi-e common m male patients 

This article, liowever, deals onh with the endolnonchial hamartomas which 
aie much less common and which fiequenth pioduee svirqitoms because of 
obstruction of the bioneln The usual svmptoms aie cough, hemoptysis, purulent 
sputum, wheenng, pain, fe\er, and dvspnea, in that order of frequcnc} 5 Re 
centlj we have obscived two of these unusual endobionchial tumors 


case reports 

Case 1 —J N, a 59 'ear old white man, was hospitalized Jan 12, 1953, with a thr« 
months' Instorj of a cough productive of whitish, mucoid sputum, occnsionalh streaked w 1 
blood He denied dvspnca, chills, fever, and weight loss nis physician told him that cm 
vraj examination disclosed an "opacity of the lung ’’ He was transferred to this ho«p> i 
Feb 11 , 1053, for definitive diagnosis and treatment 

Tlie phv=ical examination was essentially negntne, and the routine laboratorv examinn 
tions were not remarkable The chest x rav examination, however, disclosed a mottled m 
filtration in the lower right lung field, felt to be pneumonitis 

Broneho'copv showed a bluish red knobby tumor at a dmsion of the right middle 1° 
bronchus V previous broneho s eopv at another A cterans Administration hospital had nl c 0 d'“ 
closed this pohpoid tumor, but the biopsv was not diagnostic The biop»v taken here show 
fragments of respiratory epithelium, fat, livnlinc cartilage, and bone, hamartoma was c° n 
sidered the likeh diagnosis 

On Feb 17, 1 * 153 , n riaht middle Iobectouiv was jrerfornied, and tlie patient had no 
uneventful po«topcritivo eour-e 

Fntholnou —The gro~s specimen (>ig 1) was a firm, atelectatic right middle 1°'*" 
At the bifurcation of the middle lobo bronchus was a firm, pink, bossi lated tumor nia 
measuring approximatch ” 0 cm in length and 1 0 cm in di inn ter Thi« aro i from the w 1,1 
of a tertinrv bronchus near its ongin 

From Urn Laboratorv Service and Thornclc SurRerj S •ctlon of the Surulrnl 0 ' , r>!*'*' 
Veterans Administration Medical Teachlnp Group Hnspltnl 

Hoc hed for publication Jul} 7 1953 
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was sexered proximal to the tumor and was closed with interrupted sutures A frozen ecttion 
obtained on a hilar lymph node during the operation was reported negntnc for tumor \ 
partial thoracoplasty was done with resection of the fifth, sixth, and seventh ribs on the left 
side 

Postoperative Course —The patient was given daily penicillin and dihvdrostrcptomvun 
and had an uneventful postoperative course Fig 3 shows the postoperatne xm picture 
The child was discharged on the ninth postoperative day in good condition Three month' 
later the child was examined and had no congh, chest pain, or other respiratory symptom!. 







Fig 3 —Postoperatho chest x~raj film taken after left pneumonectomy 


DISCUSSION 

Bronchial adenoma is an uncommon tumoi below the age of 14 jest 3 
review of the literature shows that the lesion does occui m childxen and shoti 
be thought of when bionclnal obstruction is found The sxmptoniatologx o 
bronchial adenoma is that of am othei type of bionclnal obstruction in 
portant symptom of bronchial adenoma is hemoptysis, which is attributable to 
the marked xasculautx of the tumoi A definite diagnosis con be estab is 1 
hr bronchoscopy and lnopsx of the lesion ^ 

Bronchial adenoma may be locally mxasixc oi may metastasize bx ' va ' ^ 
the hunphatics oi blood sticam" 8 Metastases to the bier, yertobral 
opposite lung, and kidney haxe been leported 710 Goldman 11 presented a 
on fix e patients shoxvmg mabgnant quabties in bronchial adenomds C e ^ 
Bucher r repoitcd a ease of Inonchial adenoma m xx Inch biopsy from the broi ^ ^ 
xvas examined histologically at interx als ox ei a fix e-x car period, at the on ^ 
xx Inch time carcinomatous change xvas detected m the tumor That fin 'jb ^ 
confirmed at autopsx Umikci and Stoiex 12 reported a case of P crl '' lC 1D ( n 
located bionclnal adenoma xxith a histologic exndence of transformation ^ 
adenoc.iieinoma six years following detection A light upper lobcctoinx 
done and the tumoi x\as leported as “xxell difteientintcd adenocarcinoma 
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ENDOBRONCHIAL HAMARTOMA 

Report of Two Cases 

T M Young, M D , Elise Jones, M D , Felix A Hughes, M D , 
Francis E Folfa, M D , and John R Fox, Jr , M D 
jMemphis, Tenn 

T HE TERM hamartoma y\as first introduced m 1904 bv Albrecht, 1 y\ho use<l 
it m reference to benign mixed tumors oecuiimg m Aarious organs He 
described them as tumoi-like malfoimations due to abnoimal mixing or abnormal 
de\ elopment of the noimal tissue components of the oigan in which they occur 
This abnormality mar he the result of innations in the quality, anangement, 
or degree of difteientiation of the tissues Many lung hamartomas have been 
leported as chondromas lipomas osteoehondiomas etc, hut are hamartomas 
according to Albrecht’s criteria Yet, pine lipomas’ and fibromas 3 hare been 
reported Hamaitomas aie geneiallj desenbed as cireumscnbed or diffuse, the 
former being moic common Most often they oecui in the penphen of the 
lung and pioduce feyv, if am, symptoms They aie said to occur about once in 
each 400 mdmduals 4 and are moie common in male patients 

This article, hoimer, deals only with the endobronchial hamaitomas rvhich 
are much less common and y\Inch frequenth pioduce symptoms because of 
obstruction of the lnonchi The usual symptoms aie cough, hemoptjsis, purulent 
sputum, yyhee7ing, pain, ferer, and djspnea, in that order of frequencj s He 
ccntlj yyc base obsened ty\o of these unusual endobioncliial tumors 

CASE REPORTS 

Case 1 — J N, a 59 year old white man, was hospitalized Jan 12, 1053, with a three 
months’ history of a cough productive of whitish, mucoid sputum, occasionally streaked with 
blood He denied dyspnea, chills, fever, and yveiglit lo c s His physician told him that chest 
yray examination disclosed an “opacity of the lung ” Ho was transferred to this hospital 
Feb 11, 1033 , for definitive diagnosis and treatment 

The physical examination was essentially negntnc, and the routine laboratory exannnn 
tions were not remarkable The chest x ray examination, however, disclosed a mottled m 
filtration in the lower right lung field, felt to be pneumonitis 

Bronchoscopy showed a bluish red knobby tumor nt a diwsion of the right nuddlo lolic 
bronchus A prewous bromhoscopy at mother Veterans Administration hospitnl had also di" 
closed this polypoid tumor, but the biopsy was not diagnostic The biopsy tnhen hero showed 
fragments of respiratory epithelium, fat, livnlmc cartilage, and bone, hamartoma was con 
eidcrcd the likely dingnoM« 

On Feb IT, 1033, a right middle lobectomy yyns jeerformed, and the patient had an 
uneyentful postoperative cour-e 

ralholnou —'The gro~s «pe< mien (pig 1) yyns a firm, itclcetatic right middle Inis’ 
At the bifurcation of the middle lobe bronchus y\as a firm, pink, bo«si lnted tumor un 
measuring approximately 3 0 cm in length and 1 0 cm in di ime ter This aro-s from the will 
of a tertiary bronchus mar its origin 

From the Laboratory <=crylcc and Thoracic Surgery S-cllon of the Surgical ccrylcc 
Xeternns administration Atedlcnt Teaching Group Hospital 
Rcchctl for publication July 7 1953 
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Microscopically, tho tnnior consisted of cartilage massy” in disorganized arrangement 
with fat and mv\oid connective ti^^ue lietneen Many of the pieces of cartilage were under 
going ossification with formation of thin tralieculae of hone and fnt filled marrow space*, 
and a few of the marrow “pares contained marrow elements (Fig 3) The largest mass of 
cartilage and hone had its origin from eartil ige in the deeper part of the bronchial wall 
(Fig 2) The tumor surface was covered by respiratory epithelium, vvliuh in a few areas 
showed squamous metaplasia 

Sections from the lung parenchvma disclosed a cellular fibrous pleura infiltrated with 
chronic inflammatory rolls The alveolar walls were thickened and fibrous, the bronchi were 
moderately dilated, and a few contained purulent exudate The alveolar 'paces showed 
hemosiderin laden macrophages in moderate numbers 

Case 2—It W , a G2 vear old white man, was admitted to a distant hospital on Tan 30, 
1953, following an episode of coughing and liemoptvsis There were no such previous episode”, 
and the past history was noncontnbutorv There had been no fever, pain, or chill” On 
Feb IS, 1953, he was transferred to this hospital for further study and treitment 

Physical examination was essentially negatiye Sputum was smeared and cultured for 
acid fast bacilli and fungi and reported negative Serial \ rnv films disclosed emphysema of 
the right lower lobe with a suggestion of a right hilar den»iti which possibli represented a 
tumor in that area obstructing the right lower lobe bronchus 

On Feb 25, 1953, a bronchoseopv disclosed a pink, globular tumor arising from the 
posterolateral wall of the right intermediate bronchus This was biop”ied, but only respire 
tory epithelium showing some squamous metaplasia was obtained A previous bronchoseopv 
at another 1 etcraus Administration hospital liad also shown tins tumor 

On March 9, 1953, a right middle and lower lobectomy was performed The postoperative 
course was uneventful 

Pathology —The gro=s specimen showed near the lino of resection of tho bronchus, a 
polypoid, fusiform mass measuring 3 0 cm. in length and 1 2 cm in dinmeter (Fig 4) B 
was smooth and pink, soft in some areas, and firm in others On section it contained calcified 
cartilage (Fig 5) and arose from tho wall of one of tho branches of the middle lolie bronchu” 
The bronchi were reddened and contained much mucoid material The middle lolie was com 
plctelv atelectatic, the lower lobe was crepitant 

Microscopiculh, the tumor was covered with respiratory epithelium showing areas of 
squamous nictnplasia The stroma was composed of a well vascularized mvxoid fibroreticular 
tissue There were fat cells, mucus glands, and masses of cartilage present Numerous 
bundles of smooth muscle were found beneath the epithelium but not within the cartilage 
There were small inclusions of fat cells within the cartilage Mo«t of the tumor was com 
posed of an irregular lobulafed mass of cartilage, but multiple sections disclosed other sninllcr 
separate collections of cartilage veils m tho base of the tumor In nmnv areas the cartilage 
showed degenerative change”, but no o= eous metaplasia was prc'ent The lung parenchyma 
showed areas of emphvsCma, fo< 1 of round cell”, and some diffuse starring of the alveolar 
wall” There was atelectasis and fibrosis pre»ent in the middle lobe 

msCLSstoN 

A icmcw of tlie hteialuie discloses twenty-foui cases of endobronchial 
lianimtonia recoiled Post let Inv ait Ilagertv, and Tient r m 1948 leMCvrcd 
twelve eases and reported one of then own In 1951 Efflcr and Scheid* added 
another case Sherrick° m 1952 collected nineteen cases and added still another 
Rubin and Berkman^ reported twenty eight eases where hamartomas were found 
at autopsy, and one of these ntose irom the right middle lobe bronchus The} 
also included three other eases where pulmonary resections had disclosed 
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mentioned aie that these growths represent In perplasia of normal structures 
reactions to inflammation, and tine neoplasms The most generally accepted 
belief, howcvei, is that they aie congenital m origin 

Most hamartomas show a preponderance of hjaline cartilage, but a careful 
search of sections fiom the tumors often discloses, in addition, fat, hone, and 
epithelial derivatives The cartilage often undeigoes calcification and sometimes 
even ossification as in our Case 1, where fat-filled manow spaces were present 
Marrow elements mav he present as was noted bv Nissen and lus co-workers’ 
and m our Case 1 Mai row elements aie occasionalh found in ectopic hone 
formation so probablv do not constitute a tine part of the tumoi Fat m most 
of these tumors is piobablj onh a filler material lepiesentmg metaplastic change 
in connective tissue Fat has been noted to occui noimallv in the bionchinl 
wall 2 The muscle likewise probablv lepresents onh a normal component of 
bronchial wall, and the epithelium meieh covers the tumoious projection or 
lines passages tluough the growth 

The piesenee of bone wntli the cartilage suggests the diagnosis of osteochon 
droma, but we feel that the bone merely lepicsents a metaplastic change with 
aging of the In aline cartilage Ossification of bionelnal cartilage rings has been 
noted in adults 2 Thus the pnncipal component of these tumors is cartilage 
In most eases wlieie the type of cartilage has been identified, it has been of the 
hyaline type, as was true m our two cases Mooie, 11 however, found clastic 
cartilage in his case and postulated that the cartilage was ectopically placed 
Liebovr* has sepaiated the chondiomas and osteochondromas fiom the 
hamartomas, but a leview of the nucioscopic featuics of the reported endo 
bronchial hamartomas shows no clear cut featuics foi differentiation of these 
groups For the purposes of simplification it seems dcsnable to include these 
tumors all in one gioup, the hamartomas, since this term is inclusive and deeph 
entrenched in medical liteiatuie 

These tumors pai ticularlv those situated m the lung penphciv, arc now 
diagnosed moic fiequentlv with the mciease m pulmonaiv lesections for silent 
lung lesions Though these arc almost alwavs benign, the ti ne nature of the 
tumor is disclosed onlv In opeiation and nucioscopic studv of the tumor 

Endobionclnal hamartomas have occasional!! been removed tluough the 
bronchoscope, and none have been ropoited to recur In other instances, as 
in our own eases, the tumoi’s aie not iavorablv situated foi tins tvpe of pm 
ccduie Often thev pioduce lecuiTcnt bouts of pneumonitis and atelectasis and 
make it desuable to lemove the involved segment The most fieluent svmptonic 
noted have been cough and hemoptvsis The roentgenograms in our cases were 
not diagnostic of bronchial tumor 

suvim \R\ 

Two cases of endobronchial hamartoma are reported and discussed Both 
were treated bv lobectomv 

Kill 1(1 \CEs 
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A PRACTICAL PHYSICAL METHOD FOR THE DETECTION OF EARIA 
RESPIRATORY ACIDOSIS DURING THORACIC SURGERY 

William W Stead, 1ID, 5 Frame E Martin, MD , and JohnMiddlebrook, JLD 

Minneapolis, Minn 

P REVIOUS woik fiom tins and other kboratones has adequately demon 
stiated the common occmrence of acidosis during thoiacic surgery 1 
haye presented endence that such acidosis stems fiom inadequate ahcolar 
yentilation duimg the period of anesthesia 1 Sinidai conclusions were reached 
by Tailor and Roos 3 m 1950 and by ion Bulilmann and Hotz 1 in 1951 The 
previous studies from this laboiatory weie performed during open chest pro¬ 
cedures -while the patient was anesthetized with mtiavenous Pentothal Sodium 
curare Ventilation uas accomplished by mtermittent positne pressure (man 
ual) through an endotiacheal tube 

This article is a description of a simple method foi the detection of in 
earlv and slight rise in aheolar PCO. 


METHODS 


Many of the methods used in tins uorh were the same ns those used in the determine 
tion of alveolar ventilation daring thoracic surgery i In addition, pressure tracings were 
recorded by means of a strain gauge from one of two points (1) the trachea hr means o 
a polyethylene tube (polvethvlone, size 240) inserted through the endotracheal tube, and (-) a 
the anesthesia bag (Fig 1) In sereral instances recordings acre taken from both P om 
simultnneouslv and recorded on a single tracing by means of a two channel Sanborn recor 
The PCO threshold of the respiratorv center was cheeked by frequent determinations of t ,c 
arterial blood PCO m the manner previously described An indwelling polyethylene tu 10 
(polyethylene, size 90) m the brachial artery gave ready access to arterial blood samples 

Such pressure recordings were made in fourteen patients yvho were undergoing thoracic 
surgery for tuberculosis and who yvere under Pentothal curare anesthesia with interim 
manual positive pressure ventilation (controlled ventilation) Eighty four determination 
yyere made of artonal blood PCO in order to establish the respiratory threshold for P > 
under the conditions of an open chest and Pentothal curare anesthesia 

The pressnro tracings taken from the trachea and the anesthesia bag ynried 01 
quantitatively and qualitatively (Fig 2J) The differences were -recounted for primarily 
the lag in tho system Treated bv the resistance in the tubing from the anesthesia bag to 
end of the endotracheal tube The patient’s spontaneous respiratory efforts created greater 
negntnc pressure m tho trachea than in the anesthesia bag (Fig 2 B) Since it ivas • e 
detection of the patient s own respiratory effort that concerned us, the endotracheal tracing 
proyed to lie the more sensitno for this study 


, - Tuberculosis Service, Veterans Administration Hospital and the Department o 

Internal Medicine Unlyersltv of Minnesota, Minneapolis Minn 

„ , Published yrlth approval of Chief Medical Director The statements and conclusions P“ 
llslicd by tlie authors nre tlie result of their oyvn study and do not necessarll> renst 
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Hr 2 — 1 slrmiltaniiiUK tr i* fries fr >m 11tr < ndotrrn Ik il tub^ fbclou ) and from the n n 
thrMi hie (aboiei The area marked test r^ presents a t\\ ntj second lav cf in the 
tont po"ltI\e prc«*ur» and the absence of spontaneous respirator* efforts indicate true nPJ* 
at a time when the PCO was below the threshold IJ The same patient at a inter time 
the PCOj exceeded the threshold of the re«plntor> center Durlnp the tc«t period 
tancoua resplratoo efforts arc clearh seen The necathe pre surcs nr* more clcarn "no 
in the tracing from the catheter in the endotracheni tube 
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DISCUSSION 

Some comment is m oiclei concerning the value of maintaining a near 
normal phjsiologic state during major suigery The patients whose PCO. was 
maintained near normal showed a more lapid lecoxerj from the anesthesia 
than did those whose PC0. was elevated significant]} It is common for a pa 
tient anesthetized with Pentothahcuiaie not to require much drug during the 
last horn of a majoi piocediue It seems hkelj that in such instances rather 
seieie degrees ot CO accumulation maj plai a definite lole in maintaining 
anesthesia and in slowing leeoxery 


l mm 2mm 3 mm 4min 5min 




Fip 5—Fmlotradical tube pressure recording show* the earb development of FpontancouK 
respirator* efforts at a PCO* of 4. mm He I nter at a PCO of 47 mm the nm^nltuu' oi 
the*e effort s uas better do\eloped \t a PCO* of 3*? true apnea existed durfnpr p'iu*'** >" 
artlfldal \cntllatlon 


Tnclncaidia is not uneomnion dining majoi thoracic surgen In this 
senes of patients acidosis was fiequcnth accompanied In taelncardia This 
would suggest a to\ic eftcct of acidosis upon the nnocardnim and might c\plnm 
some cases of caidiac anesf oi ventricular fibrillation dining anesthesia Aciao 
sis is pnitiuihurlv dangerous in the presence of anoxia because the two nbnor 
mnhtics aie piobabh additive m then detnmcntal efiect upon the bodv T.e 
have observed such a combination in one patient who sobered an irreversible 
enrdne arrest Tins event had been preceded In a two hour period ot 
tachv cardia 
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may fail, but this is piobnbh uncommon m usual practice Whether such 
negative pressmes will lie adequate to activate the Emerson assistor remains to 
be seen 

Malonev, Demck and WlHtteiibeigcL s have pointed out that good rclaxa 
tion is easiei to obtain in the piesenee of good -ventilation than when the patient 
is restless due to acidosis Actual stiugglmg was noted in some of oui patients 
when the PC0 2 was modciateh elevated (PCO, of 55 to TO mm Ilg) in spite of 
the actions of the Pentothal and emaie Piobabh in some instances more 
anesthetic agent is given in oidei to abolish the restlessness which is due to 
acidosis Hole adequate ventilation might eontiol the lestlessness without the 
use of moie anesthetic asrent Certainly the lespnatoiv eentei was active m 
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Fie 7 —B> the use of the endotracheal pressure tracing this patient (Patient A\ 
second operation) a ns actunlh maintained in mild respirator} alkalosis throughout 
ond procedure (pH 7 51) True apnea can be seen in the pauses Vt the latter part oi 
pause in the lower segment of tlie tracing respirator} efforts were seen to develop Tlioje 
ati\e pressure fluctuations appeared about thlrtv seconds after the pH had been round 10 
7 41 After a few good \cntiiatfons true apnea was again observed during a brier pau 
artificial \entIlation 


the patients whose ventilation was eontiollcd in act 01 claw c with the prscucc 
or absence of apnea dm ms pauses in the intei nuttent positive piessiuc Vues 
tlicsia vvas quite adequate in these submits without the neressitv of deepenin'-' 
the level of nnesthcsn hevond the usual l.imre 

The piactieal appheition of such a method of detection of eailv respirator' 
acidosis is obvious It uinblis the ancsthisiologist to ohscive the picssure pat 
Uni throughout the siuirnnl ]>ouod and to maintain a more ncailv plivsiolosn 
PCO This was ictuallv done in the last nine p itiuits in this studv hv moans ot 
the dueit wntinc icioidei 1’ig 7 shows tin tninmr of a se<ond thoraiotom' 
in p 1 1 u nt W W whose first opt i it ion is npiiscntid in Fur 4 Hv observin'-' 
tlu neoidimr of the endoti lrhfal picssiiie tin anestliesiolomst was able to mam 
lam a nuld l-Cspiratoi \ alkalosis during the set oiul operation 
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on April 29, 193S Hio was a pnmipni-i, 33 Tears of age, and was five months pregnant at the 
time Postoperative convalescence a as uneventful Cesarean section was dono on Sept II, 
1938, under spinal anesthesia A In mg child was delivered and there were no complication* 
A chest film taken on Nov 23, 1950, was sntisfnctorv, and twelve vcars following thorncnplndr 
this p itient was lending a normal life 

OvsE 2—C D , aged 2G venrs, was adnutted Feb 10, 1911, and discharged Dec G, 1941 
The history dated back to 1935 vhen this patient failed to heed medical advice on the dts 
covcry of a parenchvmal lesion and continued to lead a normal life Four vears later she 
complained of weakness and loss of energy A chest x ray film then revealed marked extension 
of diseaso and she was admitted to a tuberculosis unit in Cape Breton Cesarean section was 
carried out thero on Jan 15, 1940, the patient wns treated with bilateral pneumothorax. She 
was discharged to her homo m May, 1940, but further extension of disease was revealed in n 
film of December, 1940 Admission to the Nova Scotia Sanatorium was advised The ml 
mission film of Feb 12, 1941, showed an irregular pneumothorax with 40 per cent collapn' 
on the right side, but no cavity was seen On the left there was exudative productive di* 
ease extending from the apex to the third rib, with a cavity measuring 2% by 191 cm opposite 
the first rib and interspace A left sided thoracoplasty was earned out in three stages which 
were completed on April 8, 1941, seven nbs were removed The patient was in the fifth 
month of gestation at this time Convalesccnco was satisfactory and n cesarean section was 
performed on Aug 22, 1941 There were no compbcntions to mother or child A film dated 
Dec 3, 1941, disclosed 30 to 40 per cent pneumothorax on tho right and a satisfactory 
collapse due to thoracoplasty on the left Subsequent progress was satisfactory as evidenced 
by tlie fact that tho patient was lending a normal life in September, 1930, mno xenrs after 
the surgical procedure At tho same time an x rax film dated Sept 15, 1950, showed no 
evidence of reactivation 

Cvse 3—F IV, aged 2S years, was first admitted March 2G, 1943, and remained until 
June 13, 1944 The history dated back to 1939 when this patient began to suffer from cx 
cessixe fatigue and frequent colds In August, 1940, she developed right sided dry plcunsv 
following which a film was taken and tuberculosis disclosed She was admitted to a Cape 
Breton unit in November, 1940, whero bilateral pneumothorax was instituted Admission 
film at tho Nova Scotia Sanatorium, taken March 29, 1943, disclosed a bilateral pneumn 
thorax with apparent closure of the cavity on tho right, but a cavity 2 by 1*4 cm wn! 
scon opposite the first and second ribs (inner zones) on the loft By May, 1913, tho rigid 
lung had re expanded completely A three stage, six rib thorncoplnsty was completed for the 
left lung on Tulv 2, 1943, during tlic sixth month of gestation This pnticnt was a prinnp 
ara Severe cardiorespiratory collapse occurred immediately following the third stago of 
thorocoplostx, but otherwise postoperative convalescence was satisfactory Delivery of a 
healthy infant took place with the aid of midforccps on Sept, 18, 1943 By January, 1 'lb 
the cavitv nmnined apparent in the underlying lung and measured 2*4 by 1% cm The 
patient was passed for a revision of the thorncoplnsty However, sho left for her home on 
Dine 13, 1944, and failed to return as planned, the last film wns taken here on April 27, 19W 

Sub'cquentlv she wns re ndnutted on Dec 2, 1947, to a Capo Breton unit, and a film 
on Pee S, 1947, revelled bilateral extension of di=cn'c with cavities measuring 5 by 1 cm 
on the right nnd 4 bv 2 cm on the left side In March, 194S, tho right upper lobe had 
lieiome ateleitntu while on the left there wn« no change On May 7, 1949, sho was re¬ 
admitted to the Aova ‘'cotia Sanatorium where a film on May 10, 1949, revealed multipl 
cavitation in tin right upper lobe as well ns cavitation in tho undcrlving lung on the lift 
side Pneumoperitoneum was initiated on Tulv 4, 1949, and has been continued to the 
preant date Ixtcn-ivi courses of chcinothcrapv, including PAS, totaling 7,597 Gra, DIV ' 
153 Cm of streptomvcin hive been admini'ti red Sputum, which was stronglv positive on 
admission, li is been negative on culture evin since cessation of chemotherapy Bronclio- 
granis revealed advanced bilateral bronchiectasis The patient’s general condition >s cx 
ccllcnt but, of course, the prognosis remains guarded 
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the fetal blood learlus one half that m the maternal blood stieani, theic lime as 
jet been no leports of damage to the eighth none of the fetus, not has then, 
been m am of this senes to date 


si MM \RY 

1 The histones of ten poisons having had majoi chest smgen pel formed 
dunng piegnancj hate been presented Five patients weie subjected to thoraco 
plasti and fit e to pnlmonai j lesection 

2 It would appeal that major collapse theiapt oi lesectionul suigen when 
indicated should be ofteied to the pregnant just as to the nonpiegnant tuber 
culous woman 


REFFRFNCKS 

1 Mclntjre, J P Olisenntions on Tboraeoplnstj During Prcpinncj, J Tnomuc Sire 19 

8S2, 1930 

2 Thompson, S A , and Broiler, S Pneunioncctonn for Pulmonnn Tubcrculo-eo in i 

\\ omnn feis Months Pregnant Followed In 'formal Birth, Surgen 26 242, 1949 

3 Schaefer, G Pregnanej md Tuberculosis, \ Ifcrnn of the Literature, Ob«t S. Ovum 

Sun 1931, [i 7(17 

4 MacRac, D M lliltz, J E, and Quinlan, J J Bronehoscopt in i Saintonum, Am 

Rev Tuberc 61 353, 1950 
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Correspondence 


To the Editor 

Some time ago, my attention ivas called to an article b\ Leslie J Temple, FKCS, 
of Liverpool, England, which appeared in The Toifs vl of Tiiopacic Stnernr 39 142 
(March) H)o0 The article is entitled, “Aneurysm of the First Part of the Left Siibdanan 
\rten " In Ins report, the author states that during the course of an operation for subclavian 
aneurism, be performed transpleural ligation of the first portion of tlio loft subclavian nrten 
He also mentions an unpublished case of Mr H Monston Danes m a Inch a similar proccdnrc 
uas performed m Tune 1944 \t one point, Mr Temple states ns follons “As I hnic 
pointed out, apart from Monston Davies’ unpublished cnse, I know of no direct transpleural 
approneh to the left subelanan arten ’ 

For the benefit of those nho raav wish to collect a set of references dealing vnth 
intrapleural ligation of the first portion of the left subclannn arten, mar I call attention 
to an article of mine entitled, “Transpleural Transthoracic Ligation of the First Portion 
of flic Loft Subelanan Artery ” which appeared in Surgery 10 747 (November) 1941 In 

mv article, transpleural ligation of the first portion of the left subclnnnn arten was performed 
as a prelunmnn to mid humeral amputation, in a case of congenital, multiple, arteriovenous 
eommuuications involving the left upper extremity To the best of my knowledge, my case 
uas the first in which the basic principle of the intrapleural subclavian artery ligation was 
performed 


VPTlItr 8 \\ Touroff, MB 
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proved anknaid m handling A gioote is placed at the proximal end of the 
cardioscope in alignment with the longei end of the obhquih of the distal end 
of the scope (Fig 1, A and B ) 

The cardioscope mat be designed to piodnce some degree of magnification 
by making the pioximal end slighth com ex 

The eaidioscope has been designed m a tanett of sizes m older that nn\ 
situation mat be dealt with tt hen the neeessitt for t anable sizes is required 



Hr 1 — l Photograph of the Bolton car<lio«copc shop Inpr the oblique distal Mul , 
rrnwt and tilt, expanded proximal end Ti\o prooxes tnclrcllnpr tlic proximal end r,l y l i 
handling IJ \ larpcr Instrument which nm> be u*»ed to examine Interatrial septal 
where there Is a \erj Inrpc. or redundant rlphl nurlck 


t^I> OF T m C\RDIO^tOIE 

Interatrial S rptal Defect —Pcilnps the most significant use of the carom 
scope is in the inspection of the interatrial septum (Fig 2) The proper tec'll 
meal repair of an atrnl septal defect mac depend upon a satisfaetoi\ apprccia 
lion of the defect to be repiired The fictile sense Ins been tlic best method 
for orientation* lioneter, nlien \isinlization of the outline of the septal 
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made (Pig 3) and the row of sutures placed duiing atno septo pexy aie placed 
penpheial to the extent of incision, tlieieby shunting the blood from the lungs 
into the left atrium (Fig 4) 

Visualization of the Heart Valves —We have encounteied \ahe leaflet dc 
fects prior to oui use of the cardioseope where obsenation of the defect would 
have been extremelv useful, foi example, a congenital peifoiation of the septal 
leaflet of the mitral valve 

Visualization of the Interventriculai Septum —We ha\e not had occasion 
to use the cardioseope m the human heait to examine the mtenentuculai sep 
turn, hovevei, the ventuculai septum has been completelj \lsualized m the 
animal laboratory 



Fig 3 Fig i 

Fig 3—CnrOlo^cope tlirough right atrial appendage with knife protruded radial Incision* 
In septal defect anomalous pulmonary \elns entering adjacent to defect 

Fife 4 —AtrJo septo pe\> suturing wall of atrium to edges of enlarged defect, thus shunt 
Ing blood from right lung Into left atrium and closing septal defect 

The surgical ticatment of yentiiculm septal defects has nlvajs been fraught 
with difficulty because of sanation in the amount of “o\eiriding of the aorta 
Foi example, differentiating between the Eisenmenger complex, high yen 
tucular septal defect, and Mnlidie de Rogei may be difficult In such cases, 
the surgical attack may be piofoundh altered oi guided by the location of 
the yentrieular defect and its relation to the position of the aoitn Closure of 
the defect may be entirely piceluded b - * a left ycntiiculni outfloyy tract y\)nch 
yvould be seyeieh obstructed b\ the metliods ot icpnir yyIncli me at our com 
mnnd today 10 Lukov isc, visuali/ilion of the size of the yentrieular septal de 
feet is helpful in deciding upon the tvpe of repair of the defect 

Infundibular Pulmonary Stenosis —Ticatment of infundibular stenosis il 
ways presents the problem of ‘ liov much of the infundibulum should lie re 
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and the structuie The instrument is then moved about m a sistematie fashion 
to outline the edge of the defect 01 structuie (Fig 2) One must use the 
same precautions concerning obstiuetmg the flow of blood as in am intra 
cardiac pioceduie The \ahes may not be occluded foi longei than three heart 
beats 

Dunng inspection of the liiteratnal septum, tlicie is minimal obstruction 
to the flow of blood 



An c 

Fig C—A Operating attachment (Gcmeinhardt) r\lth knife protruding from end 
This may be completely retracted or extended for 1 cm A rubber sheath Is used ns In if a 
C B and C Cuillotine knife Inserted In a proo\e A thin rubber sheath applied to 
diminishes blood loss nlonp prrocno for knife. Knife open (C) anti closed (/?) 

Intioduction ol the cardioscope into the \ent 1 lclc is thiough the wall at n 
let cl ns neai the apc\ as possible (Fig fi) A heat \ purse stung suture of 
braided silk is first placed deep in the tentuculai musculature and the circle 
of the purse-string is made about twice the diameter of the pioposcd incision 
for insertion of the eaidioscopc Secuic hemostasis is thus piotuled \n 1,1 
eision of desned length is made and finger pressuie controls bleeding until the 
scope is inserted V cardioscope of smaller diameter is picferable for use in the 
tentrielc because it necessitates a smaller repair of the imocardmin After the 
inspection is completed and the instrument is withdrawn, the incision is dosed 
In two or three fine cotton sutuics and the puise string is lcmoced, or dcfiniti' e 
siirgen performed 
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COMPLICATIONS ASSOCIATED WITH BESECTIVE OPERATIONS 
FOR PULMONARY TUBERCULOSIS 

Robert P McBuhney, M D , Mfmphis, Tax , Glstaf A Hedberq, M D * 
Nopeming, Minn , Robert W Jampolis, MD , San Francisco, Calif , 

P LeMon Clark, III, M D, Houston, Texas, and 
Victor R Krueger, M D , Nopeming, Minn 

I N RECENT years t"o things which have had a profound effect on the treat 
ment of tuberculosis aie (1) the discos erj and use of chemotherapeutic 
agents, and (2) the ad'anees in thoiaeic surgery, plnsiologv, and pathologi 
Oui experiences with lesectne operations for tuberculosis pnor to the use 
of streptomycin and to tl e ad'anees m thoracic surgery sene to echo the expert 
ences of other workers such as Sweet, 1 who has stated that his expeiiences haie 
led him to conclude “that extirpatne surgery is a procedure of limited use 
fulness in the management of the disease” and of Oierholt and associates 
who ha' e stated that the statistics of four or fh e years ago are non of historical 
interest only 

This study has been undertaken to examine oui present and past experiences 
and, if possible, to utilize such analysis for the lmpimement of oui future work 
The place of reseetive operations will be determined by exaluation of (1) the rA 
imolved m undei going the operatic e procedures and (2) the late follow up 
of patients yho lnne undergone leseetive piocedures Since most of our expcri 
ence with these operations has been acquned within the past t"o \ears it N 
too earh to make a significant study of the latter factor A study of the risk 
and complications of these opeiatne procedures, houcier, seems warranted 

material 

Approximated 120 lesections foi pulmonaij tuberculosis haie non been 
done at Nopeming Sanatoimm Ho"e'ei, m oidei to haie a follou-up stud' 
of at least three months’ durat on foi all patients, only those "ho underwent 
lesections through Dec 9, 1952, yeie included in this studj Tim period 
includes both the piestreptonncm eia and the subsequent period The stud' 
is based oil a total of 110 surgical resections peifoinicd on 9S patients The 
actual operations "eic done by se\en diffeient thoracic suigeons so that the 
results obtained lepiescnt a good cioss section of lesults of different techniques 
ot lcsection Pneunioneetom' "as performed in 20 cases, lobectoim or bilobee 
tome m 30 cases, segmental lcsection m 14 cases, local excision or subsegmcnlnl 
resections in 10 cases, and combined segmental iesccUon and subscgmcntal or 
local excision in G eases Tor the purpose of annhsis the last three procedures 
"ill be considered togethei 

In all eases operations wcic done with the patient under general anesthesia 
In some eases local anesthesia "as used m combination with general anesthesia 

ltecel\c I for publication June 3 103 * 

•Medical Director and rlntcntb nt \oiwmlnff ‘sanatorium Nopeniln/^ "Minn 
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THE JOLR>.AL OF THORACIC SPRGERA 


Tvble II Complications 'Which Followed Pnelmonectomt Lobectomv, vxn segmental 

Resection 


CASES 


After pneumonectomy (IS patients) 

Surgical shock with cerebral infarction, recovery 1 

Surgical shock with death 3 

Contralateral exacerbation 1 

Contralateral reactivation with stump bronchitis 1 

Bronchopleural fistula with contralateral spread 1 

Tuberculous empvema with infection of wound 1 

Bronchopleural fistula 1 

Stump bronchitis 2 

Xontuberculous empvema with pleurocutaneous fistula 1 

Atelectasis 1 

After lobectomy (14 patient*) 

JIedia«dinnl and subcutaneous emphysema, reaction to transfusion, 

pneumonia ileus, death 1 

Stump bronchitis - 

Stump bronchitis, bronchopleural fistula 1 

Atelectasis I 

Ipsilateral and contralateral spread, stump bronchitis I 

Cardiac decompensation 1 

Bronchopleural fistula with ipsilateral and contralateral spread 1 

Ruptured gastric ulcer with peritonitis, atelectasis 1 

Guillam Barrfi syndrome with death 1 

Atelectasis, stump bronchitis 1 

Ipsilateral reactiyation 1 

Bronchopleural fistula with empvema (nontubcrculous) 1 


After segmental or local rejection (16 patients) 

Bronchopleural fistula without empyema 1 

Bronchopleural fistula with empvema - rM , 

(1 tubercular [>]) 

(1 nontubercular) 

Atelectasis 4 

Persistent pneumothorax pocket 10 

Severe postoperative hemorrhage 1_ 


and weie in most cases moie senoush ill Table II lists the complications "hiei 
oecuired m lelation to the piocedure performed 

A few \ ears ago Oveiholt and his group” introduced the use of the fate down 
oi prone position m thoracic suigeiv pnmarih as a method to avoid con n 
lateral spread of disease Its main advantage, particularh concerning patients 
with positive secretions, is said to he the drainage of secretions into the ^ rn( ’^ 
and out of the mouth instead of into the contralateral lung It also is maintain 
that ventilation of the lungs is better and, conscquenth, less carbon dioxide i* 
retained than when the patient is in the lateral position The exponents o 
the lateral position maintain that the incidence of contralateral spread an 
similar complications is not am greater presided adequate clearance ot the 
tracheobronchial tree is maintained during surgical intervention 

In our series of cases complications developed among 2b of GS patient'' 
who were m the prone position when operated on a complication rate of U 
per cent Complications developed in 1"> of 24 patients who were m the lateral 
position when operation was performed or a complication rate of 63 per edit 
The one patient who underwent operation in the supine position had a eomph 
cation povtoperativch The significance of these figures mnv reasonably !>e 
thnllcngid as the operations performed on patients m the lateral position " cr< - 
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right lung Death in tins ease occurred seyen years postoperatuely and was 
attributed to hypertensive cardioi asculai disease 

The postoperative mortality rate is, therefore, 6 4 per cent Including the 
three late deaths the total mortality rate of the gioup is 9 1 per cent 

The importance of the use of chemotherapy and its effect on patients who 
submit to operations foi tuberculosis cannot be overemphasized The reduction 
m the number of complications associated with resections performed for tubcrcu 
losis is evident m our group of eases and is summarized in Table III 

Tablf lU Relation of Chemotherapy to Complications and Death of Tubepcflocs 
Patients Who Underwtnt Rfsection 


operation 



NO TUBER OWING TO 

OF PA ALL CULOUS TUBER OTHER 

TTENTS TYPES TYPE CULOSIS CAUSES T0TA! 


Pneumonectomy 
Before chemotherapy 
After chomothorapy 
Lobectomy 
Before chemotherapy 
After chemotherapy 
Segmental resection 
Before chemotherapy 
After chemotherapy 
Resection (all types) 
Before chemotherapy 
After chemotherapy 


6 

83 

50 

34 

50 

28 

2 

100 

300 

2G 

42 

ID 

1 

300 

100 

60 

25 

0 

10 

00 

60 

too 

33 

10 


36 36 32 

0 34 14 

0 0 0 

0 30 30 

0 0 0 

0 0 0 

30 30 20 

0 5 5 


COMMENT 

It has been our experience that the morbidity and moitahty rates in cases 
of tuberculosis m which lesectne opeiations bate been peifouncd ha\e been 
greatly reduced since the advent of chemotherapy In fact, before chemotherapy, 
lesective operations for tuberculosis yyere dangerous but often neccssan w 
many cases Our experience, hoyvevei, yynth resections pnor to the use of cliemo 
therapy yyas so small that our figures were not representatne of the situation 
Our experience since chemotherapy', particularly yvith segmental resection, bus 
been moie gratifying and yve are of the opinion that our figuies compare fn'or 
ably yvith those of others Although 25 per cent of our patients who bad seg 
mental resection had complications, it must he remembered that most of the 
complications noted were of a transient nature and wcie easily lemediod by 
therapeutic measures 

Little information lias been included in the literatme concerning the post 
operatne pneumothoracic space, particularly nftei resection for tubeiciilosis 
Hence it is interesting to note 10 cases in our senes m which the patients bad 
such a space after undergoing segmental resection The lungs of 8 of the 10 
patients re expanded spontaneously and the space disappeared yyjthout further 
surgical proceduic Aspiration yyas earned out m scyeral instances, but it "as 
noted that aspiration itself did not produce signfieant re expansion of the lunc 
and disappearance of the space In the S eases in which there was spontaneous 
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COMPARATIVE STUDY OP PULMONARY FUNCTION LOSS 
THORACOPLASTY VERSUS SMALL RESECTION IN 
SURGERY OP TUBERCULOSIS 

F B Land is, M D , and Wilson Weisel, M D 
Milw auxee, Wis 

T HE GRADUAL mciease in resective surgerj for pulmonan tuberculosis 
stimulated oui mteiest fhe 3 ears ago to deteimme the compaiatne elleets 
of thoracoplasty in contiast to small lesections on the loss of pulmonan function 
in patients surgically tieated for tuberculosis Setenty one patients were 
studied with respnatoiy function tests before and aftei singers between Tamt 
an, 1948, and December, 1952, in an effort to further delineate this question 
Postenor staged thoiacoplasties were perfoimed on twent' four of thw 
patients, and forte-seeen had small leseetne suigen of a segmental sub- 
segmental, or wedge nature Among the gioup of thoiacoplasti patient' 
eighteen had then opeiations as pnman forms of suigieal thcrapi, and "-i 
of the patients had had phienielasia perfoimed at least eighteen months piw 
to their thoiaeoplastx All of the thoracoplasties weie postenoi operatic 
with piesenation of iclatneh long antenor nb segments below the first nh 
foin patients had the libs lemosed, and twent \ had sl\ ribs icsected 

In the icsection gioup, theic weie twent' patients who had segmental reset 
tion and twent'-set en who had subsegmental or wedge resection A breakdown 
of the segmental lesection group ie\eals the following loss of segments 1- 
patients—1 segment, 7 patients—2 segments, and I patient—3 segments hi 
the subsegmental and wedge resection gioup, the numhei of wedges remoicd 
tailed fiom one to twchc 20 patients had 1 to 3 wedges icsected, 6 had 4 to S> 
and 1 had 12 wedges lesected 


METHOD OF STUD\ 


The patients studied were men whose ages ranged from 22 to 00 'ears Prior '° 
surgery, 'Cntilatory tests included detemunation of pulmonari 'olumina, maximum brent ung 
enpncit', and walking ventilation, the majority a)«o had hronchospiromctn Junction 
determimtions were made within a period of tuo weeks before surgere Tlie «nme s,u ''" 
were repeated postsurgere, the internal being approximately six months for thorncopla* ' 
nnd three months for rejection A six month interval was arbitrarily selected for thomcopli' * 
cn«es to assure adequate return of fuaction In resection, trauma ami musculo ki hl* 1 
dysfunction acre minimal nnd recover' wis rapid, permitting repetition of tests at the thnw 
month interval Also, patients undergoing bilntenil oxcisionul surgery Here considered m'lr 
for surgerr on the contralnternl lung after three months, therein necessitating studv nt tl |nl 


From the Depnrtnu nts of Medicine nnd Surperj, nml the Pulmonnrj Itcsi nrch I n . 
1 nlte 1 «tntci \ otcr-tns tdmlnlstrntlon Hospital Wood Wis nnd Mnrr(uettc I nl'*ridt> 'hs'i 
'■chool Tuberculosis Dl'lslon K. \ Hemphill Cldef of St r'ice. . 

I ubllslietl with permission of the Chh f Medlcnl Director. Department of W**l Icln* 
^urftere 'ePrans \dmlnI«tntlon who assumes no r* s;>onsIbllitj for the opinions rtpr 
or conclusion* dr tun In the authors 

I'e-ctl'cl for publication Jul} 22 1933 
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r iP *® 1 


walking centilation following surgery were +5 2 L and -3 9 L The greit 
majontv of patients approximated the presuigical test figure witlun 3 L \ t , 
definite postsuigical trend tow aid decrease oi increase of walking xentilation 
was noted 



Fig 1 Fig 2 

Fig 1*—(Cage History I) This 34 year-old white man was admitted August 
with moderately advanced tuberculosis the right apex contained a 2 cm cavity Pulmonary 
function prethoracoplasty was normal 

Fig 2—(Case History I) Two stage sK-rib thoracoplasty was performed In 
bor ana December 1950 complicated by pleural tear and effusion X-ray \lcv» taken J'l* 
months after surgery reveals moderate scoliosis Diaphragm adherent laterally with limu^ 
motion Pulmonary function diminished significantly 


Table V is a composite of the patients having bionchospiromctn l>ef°n 
and attci surgen, it illustintes loss of oxegen consumption and utal capacit' 
foi the opciated lmig, cxpiessed as mean peicentngcs Oxigen consumption 
diminished as follows Tlioiacoplasti—10 6 pci cent, wedge—4 4 per cent 
segmental—2 6 per cent Vital capnciti of the opereted lung was reduced 
Thoiacoplastc—9 2 pei cent, wedge—6 2 pci cent, and segmental—14 per cent 
A signifkanth greatei functional loss occurs in tlioincoplastv where total uhd 
capaciti is diminished 2o4 pei cent and utal capaciti of the operated lunc 
onh 9 2 per cent, indicating that musculoskeletal disfunction produced 1)' 
thoracoplnsti restricts moiement of the entire tlioiax 


INDIVIDUAL, C\SF STl DIES 

Four cn^e histones, two tlioracoplnsti and two resection aicbnefh presented 
with x ra\ pictures to illustrate tint pulmonar-v function loss mac can widen 
Complications nrn contribute signifiennth to function loss 
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Pre - Resection 


Fie 5 




Flp 6 Flp 7 

Up 5—-(Ca^ Hlstorj III > \ 24 \enr old whito man wni admitted In 1952 

moderntelv advanced pulmonary tuberculosis of the rlpht upper lobe He was treated »or ,.« n 
months prior to resection with dnilv streptomjcin and P \S ( retroatment) X ra> 
has occurred with no open cn\lt> I resurpicnl pulmonary function was excellent. 

Flp C—(Case HI*torv III) X-raj- view taken eleven da>« after ri section **}* 

wodpts (caseous tuberculosis) resected from right upper lobe on Yprll 10 1952 Hcn^t/ior** 

followed the patients condition not improved b\ varldasc and aspiration Dccorticav 
twelfth postoperative da> with bronchial leak and slow re-cxpanslon of rlpht lunp 

FIp "—(Case Hlstorv III ) Four months after wedpe resection and decorticTtJ™? 

Motion of rlpht diaphrnpm Impaired sliphtlj Significant function 10*3 prevented b> decorx c 
tlon 
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DISCUSSION 

The effect of thoracoplasty on pulmonaiy function has been adcquatch 
studied, but little has been published regaiding functional alteration xutli small 
resection Kaltreidei 0 commented that thoracoplasty pioduces a greater redne 
tion in the vital capacity than is to be expected fiom the extent of lung tissue 
compressed He noted a 50 per cent reduction in the predicted normal xnhie of 
vital capacity (based on height) in individuals with onlv five, six-, or sexen 
ub thoiacoplasty, and as an explanation he stated that thoracoplasty inteiferes 
with the mechanics of respnation by reducing the lateial expansion of the chest, 
excursion of the diaphragm and nb lotation 

Lemer" noted that following thoracoplasty, total pulmonan xolumc u 
diminished, icserve an showing the greatest 1 eduction In nine six rib thorn 
coplasties he noted an axerage maximum bieathing capacitv loss of 14 per cent 
and an average vital capacity loss of 24 per cent Aftei a six-nb thoracoplasty 
the oxygen intake showed a tendency to deci ease and the x ital capacitx decreased 
in all cases on the thoracoplasty side Warring 3 studied txxenty six thoraco¬ 
plasties (majority eight nbs oi more) and noted lowcimg of the maximum 
bieathing capacity m twenty-five cases, m a few as much as 30 to 40 L In onh 
five patients did -walking ventilation change 5 L or moie following thorncoplash 

Cournand and Riehaids 8 noted no consistent correlation between the num 
ber of ribs resected and the deciease in maximum bieathing capacitx Im 
portant factors disturbing such a coirelation in indnidual cases x\eie the 
development of scoliosis, furthci distuibance in diaphiagmntic function or 
collapse of xariable amounts of normal lung tissue Gaubatz, cited In Cour 
nand, 8 studied 200 cases and concluded that an apical thoracoplastx decreases 
maximum breathing capacitv up to 15 per cent of its preopeiatne xaluc 

At xanance with these opinions, Wiight and Woodruff, 1 ’ on the basis of 
tventx-five thoracoplasties, concluded that xvhen collapse is confined to diseased 
lung tissue, no significant reduction m lespiraton capacity on the surgical side 
occurs Tliey r stated that aftei sufficient time had elapsed for return of molnht' 
and comfort, the maximum bieathing capacity incicased, often bx ns much as 
50 per cent, this increment being due to strengthening of respiratoix muscles m 
an exercising patient as computed to his fornici status as a bed patient It was 
their opinion that compressing health! lung tissue reduced bieathing reserxe 
but that this xvas compensated foi bx an mcicase in respirator! muscle power on 
return to health and exercise 

In a series of segmental resections, Kellcx and Pccoia 10 leported definite 
improxemeiit in xentilatorx function (maximum breathing capacit') post 
operatixelx xxlien txxo, three, or four segments were resected, xutli a drop hi low 
the preoperatixe lexel xxhen more than four segments xxere remoxed Oui stud' 
docs not support this finding To assume that the improxed function is a dired 
result of segmental resection ignoies peitment fscloi-s such ns linproxement m 
respiratorx Mntus xxith rehabilitation exercise experience pained lix repetition 
of n Inborntorx test and improxed patient nioialc Oxerholt and assointe- 
performed pulmonarx function tests postoperntnclx m pntients uiiderpoin'-' 



(,} I , ' l!M—,i>S I"'- 


^ | r i 1 ,; x \ i-i-n’ ii«* i v"* lot* 1 m t'nt ‘In 1 

: . n , < t i ,.J, ] ,,, p'in*. < )i tin j'liih'i»-<l norm ! It.'l ir 

„ , , I r *, iu wni'i ulh nu’iimitin po>t 

, r '■ "> i t> i .t'i 

I t «. ,, . . r * m\ ril> 1 i*i i(*n i *l* i *'t\ ii* r -* ii * “ii"':! i]*.ioii 

■ , *’ < in j ^ 1 lmi_ v < r* <ln ni'i*-’ iil 1** (> ]'( r > < nt mil '* - 

, w ’ T„ ' i ,|r vr. lm d 1 4 ]>-1 * mt miMinmn 

. ; r lu il 11 . j 11 i * iu \ m:'iiIh mt rulti'tmn in Mill Mill 
* i i i 1 -• -il t u ■ *j* < i ' '*• i nni >] in tli> in iinttU n£ fist-. 

i ■' . ,* i ; *i 11 ii.Im* Ii ji ■ ii\ iur tin n*>< r itiil lutui m < iirre'J in 

li it . i * i .n i, r lil m i\ti nl n ll-nv_ \rnlil ltion sbiiwcil 
mi i •»'- » < m ii* r Mir.’' i' i Mil m 1 1>* ini. —' ‘1 l, mil - 7 J I 

7 1 ii 'ini i * r< i 11 « m r >■ i 11 < *» ( >1 iit\ iti prv 't nation 

i * ii *t i >-> i ! li Mr i 1 in T'’h'i - 1\ .tnl \ To* il Mt 1 rpT it' 

i J i * •,'! ' -tm n. 1 ml '> l.i r.'itmi iTali’e IV i j> 

, 111, r • i ml - 2 ji* r < > nt n ,< m.K nmimum breitlnnc: 

11 . • - * ii i 7 j • 11 n* ^ml •> j r< nt n vj'ii’tni 1\ Tnlili \ 

' <• r ii "ti >U nt _• t’ln.i.l, n .* i- nrviuiiutn »'«1 .n 

"i •' •' ti i r r j.' v> XiiiK'S i>i T 14i> 11 mil III r>'M.nl < : nn 

i ri * l*t ■ ii it it r i>* ' • l.i' «ir * .*i i< ’it^ n nm\ul md P o 

, i \ » * *i !<» '■ 

m • xf \\\ 

l ’ ’ < t v min I i i npu u _ 1m .ni.i;^ 1 n> .uni m\ 

*• i i i' i *- li . i 1 i.l 11 l.i n •--< tto» Pnlnii.n ir* 

1 '"t * 1 ' i’i i.i.i r ' it * Imli 1 lirn’ii 1 'iijiinmii *r\ 

' ’ 1 'i 1 1 ' il< ]>-i i’\ in iMi'mtn l>n •! me 

’ *' 1 * * i l ' 1 ' •*’ 1 t > n i*i tn \1 li,m’ fin). 

*' ' ' r ‘ ' m i >' n i u i - ii. 1 ',,.s tl.* min* 

* ’ ’ ‘ ri ’ 1 '* tl >’ - * •„! > if \ hnn‘i.1 

' r 1 ’’ - I l* 1 1 I’ I to V .1 ), il 

il 1 ‘i 1 ' t 1 . i ii, mu t n-.l n 1 

' * ’ 1 ’ ! *'i . n ,t i 

ll ' ’ * ’ ' ' l" i . !-) 

' , , , , 


I 



348 


THE JOURNAL OF THORACIC SOTGEIU 


7 Lciner, 6 C Spiromctrie nnd Bronchospirometnc Studies in Thoracoplasty, Am. I(<r 

Tuberc 53 195, 1946 

8 Cournand, Andre, and Richards, V W Pulmonary Insufficient , II The EfT(\t« of 

Various Tjpes of Collapse Therapy Upon Cnrdio Pulmonary Function, Am Her 
Tuberc 2 123, 1941 

9 W right, G W, and Woodruff, W W The Effect of Surgical Collapse Therapy on 

Pulmonary Function, ETA Alcetmg, Chicago, El, 1944 ( Abstract) 

10 Kelley, W 0, and Pecora, D V Resection m Pulmonary Tuberculosis, J Tnortcic 

Stmo 6 510, 1952 

11 Orerholt, R H, Walker, J II, nnd Etstcn, B Pulmonary Function After Multiple 

Segmental Resections for Bronchiectasis, J TnorAcic Suno 25 40, 1953 



' 1 1 


11 u ! "'l\ , 


1111 /.’I i W , 

' n ;; i. 


*\ 


’ r r/?" - 


/ > j 4 t T~‘ } r r 

I ' ' ! M J ) t t r ' ’ ^ V I) ft 

In, 


' '! ' 1,1 /, (/ , 
"’"f*/- o ,, 

■" V-,-, , 

1 1 K j,. 

, . 1 hr , JTjh 

t I,. 

, ' s ‘ "“tn, 

' ’ , 


>; 

it 




t, 


' «./. S( . # , 
jl " 

, J " i. . M tiiL r 

1 -'' r , i J 


"i,/, 


’ ' r - « . 


; >i 


»> 


> 


i/ 


i 


“ r ' s n j 
/ ' 

* n it I . 

" r ,7 ' 

1 «• / i - 

i . , ’>t. 


l 


1 * r , 

I , 


' ' . 
* J 

' '> M 

•If* f 

J / 



350 


THE JOURNAL OF THOR \C1C SURGER! 


MVTERI\L AXD METHODS 

This stud} included 474 major piocedmes done by the combined singled 
sen ices of the Chaim Hospital fiom Jail 1, 1942, through Dec 31 Ifil 
There were 321 staged extrapleuial thoineoplasties, eighth one lobectonnes (m 
eludiiig fise segmental lesections), and se\entv-two pneumonectomies Forte 
three (53 pei cent) of the lobectomies and tlurta-six (50 pei cent) of the 
pneumonectomies had concomitant thoineoplasties which were not included in 
the thoi neoplasty gioup Sixta-four (79 pei cent) of the lobectonnes were 
done on the uppei lobes and seren (9 pei cent) weie done on the lowei lobe*; 
Ten (12 pei cent) were light middle lobe lobectonnes combined with upper or 
low ci lobe excisions 

There weie 244 male patients and 230 female patients Three hundred 
sesen patients weie white and 1G7 were nonwhitc The highest incidence of 
opeiatne eases was m the thud to the fifth decades A few resections wen 
applied m the first decade of life, the a oungest patient being 3 a eais old Two 
thoracoplasties weie done in patients oaei 60 yeais of age, the oldest being 
66 years 

The majority of the cases had collapse theiapy pnoi to major surgerr 
Two hundred and sixty sea en had pneumothorax sixty had pneumoperito 
neum, and twenty-thiee had both The areiage duiation of symptoms before 
thoi neoplasty and before resection was the same—about two rears 

Most of the suigical procedures were applied to extensile tuberculosis 
Sixtr-foui pei cent of the total senes had fai adrnnted disease 0 and 35 per 
cent had moderately adianced disease Only file patients (1 pei cent) had 
minimal disease Sixty pei cent of the cases were lnlateial and 86 per cent 
weie caaitarr 

It should be pointed out that the long-iange follow-up of oui series could 
not he fulli accomplished Three hundred twenty patients were studied In 
i oentgenogi ams and enough sputum studies to satisfa the N T A classifica 
tion of “actiae ” “mnctire ” oi “nnested ’ One hundred nineteen patients 
(27 pei cent) had to be classified in a “piobabh arrested” gioup, because oi 
limited sputum cultures oi mabiUts to obtain return aisit of the patient 
c\ei 67 jiei cent of the piobabh anestcd gioup bad been followed ba locut 
genogiams and pirtinl sputum studies In then clinicians for one to ten senr- 
and were considered bv them to be nnested or inaetne The remainder of 
tliose cases were primarily patients done m the eaih aeais of tins senes who 
had been mactne or airested at the last clinic aisit and who could nut be 
tiaeed at the time of this stinh The limitations of follow up were equal!' 
distributed among the aanous jiiocedures being studied and did not sp(,m 
to alter sigmficanth then eompaiison (Tabic I) 

m-sLiT-oi si nrn \i tiihiui 

Tim tx fi\e pitienls died mimedinti h aftu smgn\ i i asi f itaht' ral< 
of 7 4 pi r »ent linn wire 103 lddition il fnliues til 8 per f cut) md > ,(l 


Tho "'sntional Till* rculo I<? \*svr>clTUon Clarification of Is u c (] throughout th^ 
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impioved cases (70 8 pei cent) postopeiativeh The fmliucs included all im 
mediate postopeiatne deaths, all late deaths fiom tubeieiilosis and all lump 
patients in which the tubeieiilosis lemained actne The nnpioied cases in 
eluded all those classified as “inactne,” “ai tested,” 01 “ptobabh at tested 
(Table I) 


Table L Besdlts in 474 Suroicil Procedi pes 



( thoracoplasties | 

LOBECTOMIES 

| PNEUMONECTOMIES I 

TOTU-S 

Improved cubes 

224 


04 


48 


31b 


Inactive 


43 


3 


5 


51 

Arrested 


110 


35 


21 


Ifib 

Probnbh arrested 


71 


26 


22 


Its 

I nimpro\e<l <a«;eb 

07 


17 


24 


1 ts 


Continued nctiaita 


43 


6 


10 


50 

Heine ed deaths 


30 


S 


6 


44 

Operative deaths 


24 


3 


S 


3j 

Total ca«es 

321 


SI 


72 


474 



The entile senes showed a steady nnpioiement m lesults wath the pas 
sage of time (Tig 1) The total linpiot ed cases, that is, the sahage rate, rose 
fiom 55 pei cent in the penod 1942 to 1945 to 77 pei cent m the pcuocl 194^ 
to 1951 The opeiatne ease fatalitj late fell iiom 13 pei cent to 5 per cent 

Impioaement w r as most maiked m the nonwlute patients, paiticularlv 
since 1947 (Fig 2) Before 1947, the nonwhite opeiatne moitahti latewas 
40 pei cent and the salvage late was 40 pei cent Since then the mortnlit' 
late has fallen to G pei cent and the sahage late has nsen to 71 pei cent 5\ith 
impioved lesults, the application of suigerj to nonwhite patients has mcieased 
(Fig 3) 

In the last file jeais, a maiked mciease m the annual numbei of opera 
tions has occuiled Befoic 1947, twentv to thirty cases weie done pei a car 
Since 1947, the numbei has inei eased steadih to the piesent annual mte of 
eighty oi moie (Fig 4) 

Until leceutly, staged extiapleuial thoiacophist} of the selectne (Ales 
nndei) tvpe has been the tieatment of piefeience when a majoi smgical pro 
eeduie was indicated Besections weie peifoimcd onlv when IhoiacopUst' 
had failed oi could not be icasonabh expected to succeed Since 1947, the 
numbei of resections has lapidh meicased and, m the past two aeais, more 
lesections than tlioineoplasties hate been peifoimcd (Fig 4) It is apparent 
that lesection is now fi ecpienth electee! in patients w ho aie suitable c imhehtes 
fen thoi leoplasta I leetne leseetions in the total senes compiise S2 pci 
cent of the lobectomies and IS pei eent of the pneumonectomies (Table ID 
In the last two aeais Iwenta oi the exti ajilcur ll thoiaeoplastics weie of the 
one stage P uilmn te p« w Im h has hem dese i ibeel elscw hei e 10 

1 \< TOI.s IM I 1 FXUNG si RC,IC\L nisi i ts 

To eleteimine the f le tors w hie li might ha\e speeifiealh afleeted the mortal 
itx and s ih tge i ites the si i h s w is stuehed with reg ire! to i ace sex, ige, u^< 
ot stu ptonn cm extent ol dm ise penod ot time, aid tape of opeiatne ri'h 
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Table n Indications for Resection Therapy 


INDICATIONS 

LOBECTOMIES ] 

pneumonectomies 

1 CVSES 

| PER CENT 

! CASES 

| rnr cent 

Elective resection 

66 

81 j 

27 

17 i 

Destrojed lung 

- 


IS 

27 0 

Thoracoplasty failure 

5 

62 

30 

13 0 

Empyema 

- 

- 

S 

11 0 

Possible neoplasm 

3 

37 

o 

28 

Endobronchial stenosis 

1 

1 2 

2 

; s 

Bronchiectasis 

1 

1 2 

2 

2 8 

Tension cavities 

o 

25 

1 

1 4 

Lower lobe disease 

3 

37 

— 

- 

Resection failure 

- 

- 

O 

2 S 

Totals 

81 

100 0 

72 



Operative Risl —Detei inmation of the opeiative nsk of the patients in 
eluded an evaluation of their over-all medical status as well as the extent 
of their tubei culosis All the cases, regardless of the proceduie done, were 
divided into good, fan, and poor-nsk groups and the moitalitj and sahlitre 
rates of the groups weie compared As expected, the good operative nsks 
had the best surgical lesults (Pig 5) These diffeiences were also statistically 
significant, the probability of chance diffeience being about 1 per cent 


PERCENT qi 



71 



GlOOD FAIR. POOR. 

FIp 5—Compnrfson of surprfcnl results b> operative risk* 


Period of Time —Since 1947, the use of sticptomycm, adequate trans¬ 
fusions, establishment of postoperative recovei’j rooms, creation of a separate 
thoracic service, and better selection of patients have acted to safeguaid the 
tuberculous patient undergoing major thoracic surgerj Therefore, ns P rc 
viouslv noted, the best results uere obtained during the latter jears of tin 
senes (Fig 1) These time differences were statistical)} significant, the proh 
abihtv of chance being 2 per cent 
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Tinec incidental findings of interest also weie noted 

1 Whethei the tubeiculous pioeess was umlateial m bilateinl cvrtula 
consideiable influence on the sahage lates of the lesections (Fig f>) It did 
not, howexei, influence the final lesults m the thoi neoplasties and did not 
significant!! affect the opeiatne case fatalitx late of am of the piocedurcv 

2 The N T A classification of the e\tent of pulmonarj disease w ns a fair 
index foi piedicting the smgical lesult As would be expected, the far 
achanced cases had a lowei sahage late and a highei moitahtv rate than the 
model ately achanced oi minimal cases 

3 The smgical lesult was closeh conelated with the bronchoscopie find 
ings just befoie suigeiv Those eases mth no endobi onclnal disease or with 
healed endobioiiclual disease did well Those with actno endobronchial 
disease did pooi Ij (Fig 7) 

COMPARISON OF SURGICAL RESULTS B\ PROCFDURF 

The crude moitahtx and sahage intes of each of the pioceduies are shown 
in Fig 8 The heat lesults ueie obtained with the lobectomies the poorest 
uith the pneumonectomies The sahage into foi lobeetonn was 73 pei cent 
as compaied with 70 pei cent foi thoiacoplastx and G7 pei cent for pneiinioiice 
tomv The opeiatne mortality late foi lobeetonn was 4 pei cent as compared 
with 7 per cent foi thoiacoplastx ami 11 pei cent foi pneumonectonn These dn 
fei cnees lion ex ei, aie not statistically significant, foi the piobnbihh that 
thev aie due to chance is 22 pet cent 

Aliout one-half of the thoineoplasties weie done befoie 1347 and did not 
haxe the benefit of sti epfonn cm and nnpioxed patient management The 
majoiitx of the icsoctions weie done after 1347 and did haxe these adion 
tages hi addition, the lobeetonn senes was henvih weighted with good nsh 
patients haxing modelntelj advanced oi minimal disease The Ihomcoplnsh 
and pneumonectonn senes had a laige mimbci of pool lisk patients with far 
adxaneed disease (Figs 9 and 10) 

Adjustment of the citide lesults foi these giouj) diffeiences had an equal 
izmg influence The diffeiences m the adjusted moitalitx and sahage rates 
weie e\en less than in the eiude foim (Fig 11) On the basis of opentne 
lesults no pioceduie was found to be supenoi to the otbei"s 

cowri H \tions 

Three majoi types of complications occuricd (<i) immediate postoper 
ntne deaths (b) defaced jiostopciatnc deaths fiom tubeiculosis and (<) 
continued postopciatne tubeiculous letnitx 

As shown in T ible III the iiumbei of immediate postojieiatn e dentin lor 
(hoi acoplastics and lesections was almost the same (7 5 pci cent and 7 4 per 
cent respectneh ) The most common causes of death m both piotcdurcs 
were pulmon in m tape and compiisec] nppioxnuatch tlirec fourths of the 
immediate cleaths m the tbor icopl istx senes and one half of the immediate 
deaths m the resection senes Oudnnascutar and lena! complications caused 
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Table III Causes for Immediate Postoperatu t Deatus 


CU SES 

1 Tirorvco 

j PLASTIFS 

rrr ce\ t 

LOBEC 

TOMIES 

i NEUMO 
NECTOMIES 

ALL FE 
SECTIONS 

rrr cl\t 

Putmoimn 

Respirators liisufhuenei 

(5 

1 0 


i 

i 

or 

Atelectasis 

5 

1 7 

_ 

i 

i 

or 

Pulmonary embolism 

3 

0 o 

— 

j 


13 

Ainvne obstruction 

1 

0 3 

i 

- 

i 

or 

Tuberculous pneumonia 

3 

09 

_ 

- 

- 

- 

Blown out bronchial 
stump 

Bacterial pneumonia 


~ 


i 

i 

or 

I 

03 


_ 

- 

- 

I oner Nephron disease 

■> 

0 G 


- 

- 

- 

Cnrdiovnsculnr 

Congest no failure 

1 

0 3 


o 


13 

Cardiac arrest 

1 

0 3 


— 

- 

- 

‘'hock 

1 

03 

_ 

i 

i 

nr 

Hemorrhage 

- 

- 

■> 

- 

■) 

13 

Tot ulx 

34 

7 *3 

3 

s 

it 

74 


PERCENT 



fromTUB£RCUL05IS "DEATHS 

Hl u —Comparison of mortnllt} and siKnce mto bi tmrslcal procedure nftir correction for 
mcc, npirotnc ri W nnd period of thnt 

thoracoplasties 01 icsections u jin pzogicssion ot the disease (Tallies H and ^ 
Tin lomanmip- causes \aiicd with the fipo of pioeedmr hut the o\ei all < " |SI 
liuideiue m till ptoteduux was esseuti tlh the sum 


spin! 1R1 

A si ltistieil i m itni of 474 i isos of niaioi suifrical thei ip\ in jinhoo"'"' 
tuheieulosis done duiing the ten \cn jieiiod J042 to I *J*> I has hten jire rit«’<l 
This melnded 121 thoi it opl istus oightt one lobectomies and xntnh t u,> 
pm nmoneetomics 
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pressme of the haid enitriage could pioduce degeneintion of the aging mac 
ele Holmgien’s obseiaation of loentgenogiaplucnlh aisible, mronstint 
dneitieulum-hke changes in the bordei zone between the phaianx and the 
esophagus is mtei estmg Ilolmgien expicssed the opinion that these change 1 : 
weie leferabie to anatomic conditions m the aflected zone and prepare 
changes ill and aiound the phann\ occasioned be deglutition These change 
might, he thought, be piecnisois of dneitieuJa of tins junction despite the 
fact that no obseiiations aie leeoidetl of such n piohnunnia stage in phnrvn 
geal dneiticula 

Eien though the piimaiy cause of evlratboi aeie esophageal ehacrtienla 
is imceitain, it is known that the diveiticula aie piogiessneh enlaiged la 
le peated distention with swallowed food, so that m tune the esophagus is ol> 
stiucted and a aicious cncle is established which can he lnoken onh la 
evtnpation of the defect 

Gioss Pathology —The pouch mai a an m si/e fiom a few cubic centi 
meteis to the size of a clenched fist Its avail consists onla of a mucous mid 
n submucous laa-ei In the inie congenital cases hoaaeaei a muscular liter 
is also pi esent 

Symptomatology —The size and shape of the diaeitieulum me the deter 
mining faetois m legaicl to samptoms Biond based small diaeiticula pro 
duce only occasional and tiansiton samptoms aahen food paiticles of unsml 
able eonsistenca oi size aie letnined When the foim becomes snchke anth 
a tine neck, food and swallowed an accumulate and simptoms, chiellv 
dasphagia and leguigitation apjaea 1 ‘sometimes r gui glmg noise is audible 
in the sac a\Inch if lnige maa he felt on palpition Often the patient man 
ages foi some time to dislodge the contents of the sac ha ccitain moaemenfs 
of the head ami neck But aahen the dia eitieulum becomes so huge that it 
inteifetes anth nutation seaeie weight loss maa lesult chaiactorb'H 
descuption of the condition is ns folioaas sw allowing is fan la ensa it the 
beginning of a meal hut becomes ptogiessneli moie difiicult until nnsnuim 
dilatation of the diaeitieiilnm pioluhits fuithei consumption and the c«o 
phngenl contents aie aonnted 

Diagnosis —Although the samptoms maa suggest a dn eitieulum mint 
genographic studa is lieec ssara to eonfiim the diagnosis Esophngoseopa t'^r 
nuts deteiMunition of the size and situation of the defect, but cairics i m 


of pei forntion 

Complication s—'Ueehaiucal and chemical nutation pioduccd ha clistcn 
tion of the sac and decomposition of the at lined food gne rise to a l nca 
esophagitis wlueh in inie instanees nna lisiilt m jieifoi ition Milurinnt 


degenoi ition nna occui fiom i In nine niitition 

The most unpnitmt cmuplu itions howeaei ne hiem<liopnhiiowai' 
dia ei tit ulum aalmh his filled dining tin dia inaa when the pdicnt n I'-h'!’ 
01 otheiwise m the supine postun oi aalicii the pli 11 a nge d retliMsnri w< 1 


i lie il spill its contents into the m ptssiges ind gne use to is pit itmn l'"’' 
inonn lung lhseesscs cu bionchietf isis I hi timmilic compile itions o 
csophagoseopa must also he listed ns compile it ions of esophageal ibaertuu a 
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^ hatevei the actual causal mechanism a pulsation factor to the deselnp. 
ment of the drserticulum is added In swallowed food A congenital defect 
in which seconclaiy infection pioduees adhesion to adjacent stnictnres cnnnot 
of comse be excluded Contiasted against congenital causes theie is the fact 
that symptoms geneially do not appeal until fairh late in life hut it ishncnni 
that esophageal dneiticula mac be silent foi main ceai-s Each theon con 
tains no doubt, some tiuth and it is piobable that seieinl etiological factors 
opeiate togethei Pathologic and histologic studs do not elucidate the que« 
tion 


Gross Pathology —Most epibionelnal dneiticula aie small and cone 
shaped -with the base opening into the esophagus As a mle all coats of the 
esophagus aie found in the pouch sshieh may be fiee fiom mflnmmnton 
changes hut wInch is usualh fund's adheient to the adjacent tissues In some 
eases theie is fistulation to the lungs 01 bionehi 

Symptomatology —These dnertieula mac be incidental findings m a search 
foi anothei disease Symptoms dneeth lefeiable to an esophageal anonnh 
aie fanh unusual but thee nun he manifested as chsphagia 01 a feeling of 
tension oi pain in the chest The seienti of the ssmptoms canes with the 
filling and emptying of the esophagus and with the piesence 01 absence of 
infection The ssmptoms of infection mac cpute o\ei shadow those of the 
dneiticulum as such ‘since the history gnes little help in establish ng the 
diagnosis banum studs and/oi esophagoseops must he undu taken 

Complications —Patients who seek medical adsuc foi this condition gen 
einlh do so when complications hase oecmied Infection the commonest 
complication may giadunlh pioduce jieifoiation of the dneiticulum with 
fistulation to adiaeent oigans Bronehieetasis and lumr abscesses which ippir 
to he piiman conditions mas hase then oiigm m peifoiation of such in 
esophageal dneiticulum Malignant degenciation of the dneiticulai mucosa 
is a possibility not to he lgnoied 


Ticatmcnt —When a fistula has toimed singicnl mtcisention is deal)' 
indicated It is not cleni sshetliei 01 not silent dneiticulum which is discos 
cued aceidentalh should be excised The consensus ot opinion m the litcn 
title seems to be that icgulai ioentgenoginiihie obseication is adequate 
ssmptoms hase appealed excision is adsoeated if theie is fistulation to * l( 
lung lobectonvs 01 segmental icsection to eiadicate the infection should he 
peiformed Di\eitievdopexs and imagination of the sac sseie presioiish cm 
plosed but hase now fallen into disuse 


The pimciples outlined foi the pieopciulne tnatincnt of cxtralhoracw 
dnertieula appls also to the epibionchin! sniicts 

Excision of uncomplicated dneiticula is earned out Enough a thoracot 
nms incision winch is closed without dunnage When lung tissue is resecte< 
lindensater suction di image is genei dh emiiloced 


The poxtopeiatne m magement of such p limits therefoie is not notahl' 
difleient fiom that tollowing jnilmoiian suryei \ for other < ondit' r,r|l; 
Fluids are gnen ns st ited prenousls 



! 


! 


v ( i —ft* ! • ”*< ' 

, i ~ > . x i r— •” 1 i <-'i 

. , ’ , t t •. < 'i n< i *”iph' 

- - 5 - 1 i /_ i M< l 'll) 1 


}> 


t 


i 



, 'i i t.«’ D I . !<> * r ]Hirtm i 
7’ • n'<l ji;» t iru n «!» 
*• <» » 1 <h\> * it nl l.hi'iurh 

n I <. ! i 'i nil I’->ntfx 

i’ll }ir*-it < . ih>< - i< niuT.i 

. ’i 1 n i " <i t* * fx i]i , ih.i n! 

5 * i > , r / i *• mn i i m t?i<' 

\ .1 ’ *t <i n 11 n i .1 

1 n " •* i-** 1 ii 1 i r>h i 




" • I' 1 ' ’ 1' Till uK Tf 

) ’ I X) «,r ; ,\J| 

'x i ! ‘’n m> x t ! i- 1-u { r 


'> x ’ V x f-i t • 'I x’u.1 t *o 
11' ) 'ii 1 r - <(':* i*’\ t!i x\ 11[, 

x 1 1* * ' “I M I'tX'l *1 , s 

x ' *« X«1 1* ! ' < • ;>!k X«x; ( j> 

I ' ‘ J ' 'llx'-l - It ! I Hl"Il 

1 . 

‘ 1 5 <l> _ l< * 11 

' X , I ill ;,} x u 

' ' ' i 1 i\ Ii , * 

* ' » 

\ 

1 

. 1 t U 


l 



P\flp)mgm _ r> yr _-_ -1/1 S/52 _-_-_Symptom freo 


C. Cl 4- CJ to 


r< m 


hH h 


"i.a 
=-< > 


as 

3 _ 

o 3 c o 

Hi? 
if - 

3 2 a 

O 3 O 

c: e 


§ *x 3 5 

5*2.^ § 

o » 2 p 
3 T5 C* 

*-► 5i to 
P ra 
o 
co 

CO 


H 

=>0 

“-3 

2- 5 
f 3 n 

§* 1 


iai^ 


1 -j t-* t3 

»S S 3 

-2. <n = 


—i ~3 

P ttj 


cr 
I 8 
8 



1 1 1 


1 1 1 




»5 


f= 


CD CO CO 
v 

3 3 3 
3 3 r3 >5 


3 § 

M, O 


2 3 3 


CO 


03 


C 
o? 
”3 3 
O 
2 


3 ^ 
3 ** 

gs 

S' 9 

o 

2 

CO 


So 

**J > 

i§ 

2 ! 


►3 0 
£ o 
o •> 


\ajouns oioyuoiix jo a\ \Haor anx 


TABLF II iNTnATIIOIUCIC DlVFItTICULA 



F"W 1 i 


nr Tiir r=orn v,t = 


371 


i * - 


, , .iln 1 1 <>' tin <Ththst- 
„ , ! n m nul Pirms i..r multiple 

, i . ,,i, 1 ,tti -i i <>r ) udm^p mm 

>, * , is i,l r itn i nnii isuiunt of 

1 s (.mi sml t film mills f]>llut*ll(lll il 


• ii. <l'.ir.itiil m operations lor enr 

is ) i. iixlu ii. tu ium<|ii< lit iss.hi itmii 

t 

'/ I . * S. I X 

,, t oil swtioi ni iii tin i pilirom 111 il 
• t 3 m i > s n Imii <1 in T il>li H 

I 11 t 1 • ',!• s t,l \, r, ni t*.i iln nnionti 

t 1 »',i>i i .»vln iloiniimit sMiiptoni \tns 

1 I 1 * t m • -«ir« s'< rn il point \ lnston 

i s t,< ii 1 in tin otln rv In two p t 

' ' «' p i mulsh In i n uuisdl uol t 

< 1 1 . ■ Ii io’i r. • n> n il *lur to inti i tum 

II 1 'n' no tin pi nuts t mu to opt l 1 

‘ 1 • 1> h 1 ' s'l'l I flu issiii I itmu M it ll 

1 ' v K u ' < <1 Mu n 1 hi i In st n is 

1 1 1 • r 'i < <li u,ti"sis v s lirotulii 

> i i - •p 1 iLohrotu In il fistnl i 
1 ’ >< i i.l * o,» r 

1 ' >'•" n < ".till i_oJitotu In i| 

11. tl« p Mil Hts Km ]| 

’ • 1 * ’• liopttiuion 1 ! \ ills 

* " >»’» < ! till'll ,| \)„ <), u. 

( ’’ 1 - i 'Un Mm oi ri nr 

1 ’ ' * > s i ipt,, |, 

'i'* )i > > s - ti.,i_ tin 

’• *■ 'u ’i m "lira 


. 1 



372 


THE JOURNAL OF THORACIC STJROERT 


10 Monod, R Trois cas de diverticules sue phremques de l’oesophnge ovncrts dan« 

broaches, compbques d'abscts du poumon, trnitds chirurgicnTment, 'Mem \cai 
chir 76 421, 1940 

11 Alouchet, A Discussion h l’Acnd. de Chir de Pnris, 11dm Acad clnr 75 424, l 0 4 r ‘ 

12 Mialaret, J A propos des diverticules de 1’oesophago thornciquc et lour Iraitement 

chirurgical, M6m Acad chir 75 324, 1049 

13 Duhamel, B Deux cas dc Dia, erticules eongimtmix de 1'oosoplingc cctmcM C^n 

siderations sur le diagnostic des malformations congomtales do 1’oesophnge, Arch, 
franij pediat 6 499, 1949 

14, Sweet, R PL Pulsion Diaerticulum of the Phnrvngo Esophageal Tunction Techatc of 
the Ono stage Operation, Ann Surg 126 41, 1949 
15 Goodman, H I, and Parnes, I H Bpiphromc Dnerticula of tlw E«ophngu', I 
Thoracic Sorc 23 145, 1952 

10 D’Abrou, F H. Diverticula of the Oesophagus, Brit J Radiol 22 423, 1949 

17 Lahey, F H. Pharpngo Esophageal Dn erticulum Its Managements and Complies 

tions, Ann Surg 124 617, 1946 

18 Harrington, S AY Discussion in the American Surgical Association, April, 194(1 

Ann Surg 124 C49, 1946 

19 Dinsmore, R S Discussion m tho American Surgical Association, April, 1940, Ann 

Surg 124 651, 104(5 

20 Perrotin, J, and Dubraj Vautnn, J Divcrticules dpibronchiquos d’oc'ophflge, I 

clur 66 543, 1950 

21 Sauerbruch, P Sitzungsbericlit d Vcreinigung Munchencr Clnr, Zcntmlhl f Clnr 

54 150S, 1927 

22 Sweet, R H Thoracic Surgerr, Philadelphia, 1950, AT B Saunders Compnm, P 

23 Vinson, P P Diverticula of the Thoracic Portion of the Esophagus Report of tort' 

two Cases, Arch Otolarvng 19 508, 1934 



n M* \ « 

% -11* 

TinM<*M \ 



. i 

' < M Ton 

\ l’u u 


M* 

' 1 i -l i" 1 .< 

"T 71 ~ \l ’ . 

5 . 

H« - 

- ,v v , i »- 


1 


[ 1 ' V 

1 1 » V ' > itmn ”ti«l 

• 

, i ,i 

1 r > i f 

i j i i ii li pm>,i -n 



.1 1 

1 > < mi n m 'li ( 

i 

, 

• ' . 1 

l'. II ‘l "■ 

i i i t 1 in’ i v '1 


l . 

» 

\ ^ v u i- « 

’ i • - it ]v~1 m 


r- t 

r r 1! * , 

i< - ui ii> in ,nr 


1 \ r « 

« . i \ ' 

<i l i ‘ \i it r< Ir i 


1 

l • » >1 - 1 \ 

17 1"*M 1 .< - - i 1 

i 

I 

« i « >* v 

M\ t ' - n' 5ii 1 il 



» i» ) ( 1 1 i 1 , 

\ i i t - i t in 



l r’ 

1 >’ _> Ji -I"'' ) 

\ 

\ 

i 

* • ” - 1 

y "> ■* i 

' l tM t 

! ■- ' i irtn ii* 

i i in i ‘-•'H i H, 



S 1 

1 ' < ' 5 1 * t it 


* 

- * ^ •* 

- - t 1 ' U "i * t 



I i 

i 

r i 1 1 "• 

l 


, ’ 1 

1 

1 "MI 1 v t 

t > * t 

>v, 

1 




* » 

f V. 







374 


THE JOLRN \L Or THORACIC SURGERA 



Fig 1 Fig 2 

Flp 1—Planographic stud} shows the large thoracic shadow mo*tl\ In the right elicit, 
but \\ itli nn extension to the left 

Fip 2—Lateral cliost film shows the mass to be anteriorly placed The c^oplmpm " ^ 
not displaced as e\idenccd by normal position on barium shallow exandnntlon 
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In reviewing the literatuie we find only one other benign thymic tumor 01 
epithelial anlage ongm which is sinnlai to the one descnbed Blalock and co¬ 
il orkers 12 leported a smallei benign cistic thymoma m a patient with imas 
thenia grans Although there lias no microscopic endence of thnnic tissue m 
then case, it was assumed fiom the position of the mass and from the clinical 
lelationslnp to mi asthenia gians that the tumoi represented a necrotic tin mu. 
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PRIMARY LYMPHOSARCOMA OP THE LUNG 
A Rfport of Two Cases 

Or\ii i f P Grimes, MD.PACS, 'William Wfirich, M D, \nd 
II Brodif Stephens, M D 
Sax Frwcisco, Calif 

V ERY few lepoits of piimaix hinphosaicoma in which flic lung was llio 
site of ongm have appealed in the hteiatme In two laige series of nnli" 
nnnt ]Mn})lionias lexiewed about a decade ago, 1 2 onh one case (fiom a total 
of 814) was consideied to liaie misen fiom the pulinonan p.n entht mti Simc 
that tune seien otliei cases haie been leeoided 3 ” (Beck and Regains sup 
plenient then ease lepoit witli data concerning: eight additional (uses treated 
hut not lepoited In otliei sui geons ) 

At tlie Unneisiti of California Hospital, two patients wafli prininrr 
hinphosaicoma of the lung haie been opeiated upon m the past twenh twe 
teais A discussion of these two eases is piesented foi analrsis of their ding 
nostic and theiapeutic eliaincteiistics 

casf reports 

Case 1 —\L K a GS xcar old housewife, entered (he Unncrsiti of California Ho-jntal 
for tin first time m \fnrch I'llI, complntmng cluefli of n cough which hnd been l ,r£ ‘ ,pnl 
for eight month- nud of 1111110011-1“! of three month-’ duration The patient had <10W< ' 
esirtionnl di-pnea a—oeiatid with tlic-e simptonis and had lost eight pound 0 No plcn 
ritn pain chill- feu r or night -went- had occurred The patient dimed the u-e of new' 
drop- with oil Im-e- or the mhnlntioii of foreign mntcrinl The pn-t hi-ton fnind' In 
ton, mid -i -tem renew were noiuontributon I 

Po-itne findings on pin-icnl examination were i onfineil lo the thorax J)iinini*fi<' < 
iota] frimitu- and dullness were pre-ent on the left side Jlrentii sounds wire of ' n 
e re nseel xolume and pitch and crepitant nud nilierepitnnt rdc- were audible oier the 
tirior infirior left lung field 

Routine, lalioraton work -howid a normal Idood and differential leuhocite 
1 rinnh-is wa- normal and the Kuhn and holmer tc-ts were negatlio \ rn\ filin'* 1 

clie-t (Fig 1) rucnlid lon-olidntinn of the lift lower lung field On the lateral I' r 

jection tin mn«s -eemed to be limited to the left loner Jobe 

Broneho-eopic examination elemon-t rated that tin tracheal enrinn wn- di-]> aci ^ ^ 
the left An nren of iiiop)n-tK 1 1—in na« ob-eried in the. proximnl portion of tin r 
lower lobi broiulm- Ifi-tnlogic -tudi of u lnop-i “.[leeimtn ohtnmed from this ar 
-howid mile fragment-of loanee tue ti—m infiltrate el with H aiplion It- j 

\t operation tin left lower lobe wn- found to be smaller than normal and it ' 
not c \p mel on in-pirnfion V -obe! rnn-s ot mopln-tir ti- in eompletili fdhd the n r < 
from tin lulu- to the ptriplien Tin proei-- nl-o inliltnile <1 tin hilar urea of tin 
upper lobe tin entire nppe r lobe -Imw, el ciifTn-i iniohement although not n« den 1 

that in tin lowir led,e \ left pm umone e lonu wn- performed None of tin me‘bn tin 

node-we re gro Ii iiiiotxed 

Prom tie n j ertnu nt of Surg r> i Thorn <-i, surg, r> 1 t n/u rslti of C ellfeirnhe 
M.-llrln< 

He l !\ I f‘r piihllr itlon Inc 31 in z 
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GRIMES ET AL PRIMAR1 LA MPHOSARCOMA OF LONG 

As Mould be expected, cytologic studies weie negatne m both of o\n 
cases This is piobablv due to the fact that lvmphosai comas do not tend to 
exfoliate cells as do bionclnogemc caicroomas Eien n hen lymphosarcoma 
is suspected, howeiei, CTtologic examination should be peifoimed, since the 
diagnosis is oulv presumptii e until the tunioi is examined at. operation and 
in the pathologic laboiatoiy 

It is ovu opinion that nude excision hi pneumonectomy accompanied by 
mediastmal lvmpli node dissection is the tieatment of choice foi pnmary 
lymphosaicoma of the lung The use of postopeiatne mediation therapy 
to the mediastinal lvuiph node-heaimg aiea must he consideied since lesions 
of this tvpe lespond fa\ oiahlv to v-iav theiapi 

The prognosis appeals to he sigmfieantlv moie faioiahle m patients with 
pumarv h mphosai coma of the lung than m patients having hronehiogemc 
cai cmoma 

SUMMARA 

The ease histories of two patients \\ ith pnmaiv lvmphosai coma of the 
lung aie piesented Although the penod of follow -up is not ret sufficient foi 
mcoutroi ertible evaluation, it appeals that pnmaiv lvmphosai coma of the 
lung can be tieated eftectnelv bv eithei extensile smgen, alone oi m com¬ 
bination with postopeiatn e x-rav tbeiapv 


REFERENCES 

1 SugarbaKer E 1), and Cram, L F Lnupho-nrronin A studr of 196 Ca«es With 
Biopsv, t A M -1 115 17 23, 1X2 117, 1940 

- Gall, E A and Mallorv, T B Malignant Li-mphoma A Glwieopnthologic Sur\e\ 
of blS Cases Am J Path 18 381 415 1942 b 

j Spatt ^ D, and Grevzel, D AL Primnrr Lvnipho'momn of the Lung (A Cnse Ee 
i ™ , p ,°, rt and Bevievr oE the Literature), Ann Int Aled, 27 632 63S, 1047 

4 Chun.lull E D Malignant Lvniphoma of the Lung and Pulmounrv CoccidioidomYeosis 

America 27 J1 \n3TmO ^7°“ ° f LU " g "* th Consolidation, S Clm North 
r, v!!u’ H i C t Pnninrv Lvmph 0 <!arcoma of Lnng, J Thoracic Slue 17 S41 S 45 194 S 

. ■td, h«V™St l c. c ^4l K S'- ! s.oi... 

' "”T, cSf'irt i»i» im"" ..i-»»g 

" « ■ C.»e, 

" 22 3^3 .vs l e gr> 1 ° Pnniar ' of the Lnng, j Thoracic Srro 



ACQUIRED NONMALIGNANT ESOPHAGOTRACHEOBROXCHIAL 

FISTULA 

Report of Two Cases 

Felix A IIughfs, Jr , M D, Also Johx R Fo.x, Jr , M D 
Memphis, Texv 

T HE causation and pathology of nonniahgnant fistula foimation between 
the esophagus and tiacheobionehial tiee has been well discussed prt 
uoush by seteral authors 1 3 Coleman and Bunch, 3 * in 1950, lepoited scieiit' 
file cases from the liteiatme and then oivn expenence Since that time, 
seven additional cases hate been repoited The location of these lesions to 
gether with our two, and the foity-four in Coleman and Bunch's scries in 
which location was known, is shown m Fig 1 a total of fiftv-thiee lesions 
Tables I and II (after Coleman and Bunch) show the etiology of the whole 
piesently lepoited senes of eighty-four cases Of paiticulai interest were 
the repoits of Maiei, 0 who felt that bioncholiths might possible be cniisntnc 
in his two eases, and Paviot and Demnleau, 10 who lepoited a case of fistula 
secondary to extiapleuial Lueitc ball plombage Two cases were icportedin 
a discussion by Abbott, 11 which aie not included in this senes because of 
minimal data 

Table III brings up to date the suigical management of this condition Of 
the nine new patients, one was emed hi caulcnzation and one (following a he 
bum) bj exclusion of the damaged esophagus and fistula Thiee patients 
weie cuied In pulmonaie lescction and elosuie of the esophagus Elusion of 
the fistula with elosuie of both traehea and esophagus was perfoinied m four 
cases, with two deaths, including one of the nuthois’ cases 

Cise 1 —L T (VAAITG, S2 STS) nns a 30 tear old white man who had Iccn m a" 
automobile accident on March 24, 1053 He was unconscious for two hours, was tnUn to 
another hospital, and then transferred on the following dm I ltnl signs nerc norma] ,!n 
admission The neurological examination was negatne There were numerous nlua l " n 
and lacerations Anteriorly at the ba'e of the neeb, there nas ccchmiosis, swelling, oo< 
subcutaneous emphysema The hipophnrmx was bluish, ns jf discolored In blood, a 
though no bulging was present There was some edema of the lirint resulting in l 1 ’* 1 ’ 
respirator} obstruction 

Alt routine laboratory studio* were normal Admission chest films «honod blunting 
of both costophrenic angle", but thero were no other significant finding” The patent 
required a trnchcotonn shortly after admission because of InnngenI edema and "» 
started on penicillin, GOO,000 units per day, nnd streptomycin, 1 Gm per day He wa* A c 
to tolerate a *oft diet for four days At this point he suddenly began yomitmg mgr tcl 
food through the tracheotomy tube Oral feeding was stopped nnd 7-erme tain feeding' 
were then attempted This caused regurgitntion through the tracheotomy Howeyir, *' 
yicre aide to pass (he tube through the pyloru* anil in this position, most of the fci ding ’ 
retained We acre nblo to maintain nutrition nnd Jluid balance fnirh will v ' 1 ' 

From the Thoracic Surgerj Section "Veterans telmlnlstratlon Medical Teaching Troup 
Hospital 

Recoil el for publication Sept. 4 1053 
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°l m T«n7Z fotroWem ftomThe standpomt of retted secret 

16801 Onlp" 1^53 e-ophagoscopv and brouchoscopv revealed a .veil ep.thehzed fistula 

al ,J.be .Ae*S ..n», Tb» ... «t .» be «« b«,.w ,h. 1«™. 



Fife 1 —Anatomic location of esophagotracheobronclilal fistula In fifty-three reported cases. 



Fie 2- 


- Anatomic situation and method of repair in Case 1 


t ™** olwnT tQbe an<1 alm05t certainlv due to the ongmal trauma On 
J ih : 1 J ’ v° la " vas Cl0Sed (Flcr 2 > A n Sht lateral approach through the bed 
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may be delayed seveial davs Stevens 5 leported a simdai ease The previous 
obseivation 3 4 that feedings placed m the stomach are not yell tolerated bv 
these patients was eonfiimed Partial feedings were possible with the tube 
placed yell bevond the pvdorns, although the feeding had to be gnenverv 
sloyly, lest reguigitation oecui 


Several lessons y eie learned fiom the second patient Fust, the presence 
of ulceration at the fistula site should have contiaindicated surgerv, had it 
been recognized pieopeiatn elv This failure argues foi a most meticulous 
endoscopic examination of the fistula fiom both sides, prefeiably until optical 
equipment Second, the vigoious postopeiatne coughing exhibited bv this 
patient was, in our opinion at least paitiallv lesponsible for the disruption 
of the suture lines Since tiaeheotomy is helpful in obtaining healing after 
other tracheal lepans it would seem piopeilv indicated in a case such ns this 
paiticularlv since it pi events a high an piessuie fiom being exerted upon the 
suture line Thud although tube feedings were letained fairlv well bv this 
patient, it is felt that in view of the rather debilitating illness, prehminnn 
jejunostomy might have been preferable Vigorous pieopeintive alimentation 
might have influenced the outcome Removal of the Lenne tube was followed 
quickly by desire to have it back m place at a time when it was impossible 
to replace it, suggesting that all should he well foi seveial days before alum 
donment of gastric decompression As to etiology, Case 2 was classified as 
undetermined as the infection piesent on admission could not be defimtclv 
implicated as the cause of fistula 


The surgical appioach thiough the bed of the fouith rib gave excellent 
exposuie in both eases and permitted the fistulas to he easiJv mobilized 
Closure of the defects was effected without gieat difficultv and respiration 
was maintained by passing the intratiachenl tube bevond the defect (Tig 2) 


StiVIJIARV 

1 \me new eases including two of om*s aie added to the sevenlv five 
collected cases of esophngotiacheobionchial fistula pieviouslv rcpoited bv 
Coleman and Bunch 

2 Two case rcpoits are given togethei with a discussion of the significant 
features of each 

1 The factois lesponsible foi the unsuccessful outcome in the second en'-c 
are discussed 

RFFTRl NCES 

1 Vilaui'- I( H nn<] A[ntirc\ R t J "oplm^otrticlieal J-i-lulu Hut to \onj>< n< tnif" 1 - 

C ru«)ime Jujurt T Tmn \i ic si i < 15 21*0 2‘*J P>4ii 

2 ( ln_i tt O T Pawio, T If, ami Vlmr-ch H I \e (mrnl f "Ojiliuj.otrnolu olironclni 

li«tnla Sure (oner A Dint 82 S 7 *io j 1041, 

” Foil linn I P nm! Hum Ii G If Ir \ | in roil Xoninulitruunl t jni’hni.r>t rorh 1 1 
lironrhml lirtuin I Thoracic Silo 19 54_ "SS, I'fjri 
4 (.nltmnn f P nml Punch G 1{ fr \c<)U ,r C'I Xonnmli^nunf J oi>lin r .otrncli <ohrv 
clnnl ( ommnnicntiont 3>i- Chc«t 18 01 4S, I'ljij 
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The fotlomna references are case reports, January, 1950, to Afau, 195S 
5 Sevens H B West J Surg 58 3S6, 1950 

i) Maier H C Esophagobronihial Fistula Associated "With Severe Hemorrhages 
Treated bv Surge ul Eiumoii and Lobectomv (2 ease-) Am. Rev Tuberc. 63 220, 
1051 

7 Kidd H it , and Chn<topherson, E Broncholithiasis and Broncho oesophageal 
Fistula Canad. il A J 64 142, 1051 

b Po'tlethwait K \\ Hanckel R \\ and Weinberg il Benign Stricture of Esopha 
gU' With Esophagobronchnl 1 istuin Treated bv Exclusion Procedure, Am Surgeon 
17 112 1051 

o Tenhinson 1' L. and Bate L C Esophagobronchial Fistula Through Esophageal 
Diverticulum Report of a Ca^e Witn Treatment b\ Cauterization Am ,T Roent 
genol 60 23b 1051 

10 Paviot T T and Demineau 1 Poumon 8 423 1052 

11 Abbott 0 Discussion of Coleman F P and Bunch G H Tra Acquired Xon 

malignant Esophagotracheobronchial Fistula Sure.. Gxnec S, Obst 82 87 00 
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A SIMPLIFIED THORACIC SUCTION IMT 

W Rxlph Dexton, Jr , M D 
GREENSBORO, X C 

F OLLOAVIXG thoracic suigen it is otten desuable to apple negatnc presort 
to the plemal caeite Coninionh tins is done In the use of a small suction 
pump and two laige glass jars one of the jars is used to collect the fluid from tin 
chest, while the otliei, thiough the use ot an undei water escape tube, is used as a 
legulatmg \ahe B\ xaivmg the length ot the escape tube submersed the 
amount ot suction applied is legulated Such an axiangement is excellent as far 
as functioning and satetc go, but is \ei\ cumbersome, difficult to tinnspoit, and 
often loses watei thiough the escape tube when the patient, be coughing hinlib 
up the an piessme to a point highei than the pump can accommodate 



Hf 1 —ruinp unit see text for description 


Bccenth a ntw nasoeastm t\pe suction unit containing a pump, 
rcgulatimr tnlu md collet tm*r botth <dl in a small metal < ise that woghson 
10 pounds li is become n lilablf (1’ig I) p It has btcn used to pioudc ihm i <l( 


1 < J\*il for j uWJc-itlon s pi ]0 —j 

•T!i< unit R n rllw-d f« til, I urillrk s\i Mol • linn Suction 1 nit in iniifiicture-l 
ItunJJck Companv Milton \\ is 
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caviti suction with \en satisfaeton lesults Othei adi outages, besides its 
completeness compactness, and lightness m w eight, aie 1 The gauge is in the 
sistem at all times, so that the amount oi negative piessme being applied 
legisters eonstanth 2 Theie is a safet\ float in the collecting pig, Minch 
automaticalh pie\cuts fluid iioin leaclnug the gauge oi pump 3 The legulat- 
mg meehanisiii is so eonstiucted that the desned amount ot suction can he set 
pnoi to connecting the pump to the diamagc tube 4 The collecting coiitamei 
can be emptied without disconnecting the tubing 

Tlnee liunoi dmd\antages aie picsont m the unit Tlie\ aie 1 The 
gauge is calibrated in meieun mstead ot watei 2 It is difficult to Msualize the 
fluid in the collecting jai 3 The jai is not calibrated Iloweiei, the mami- 
factuier, on being mfoimed of these faults, lmmediateh lectified them The 
newer models wall have (1) the gauge calibrated m both eentnneteis of watei 
and millimeters of meieun, (2) the metal case mil hare multiple fenestrations 
to allow bettei visualization of the collected fluid and (3) the oontainei will 
he calibrated m ounces and cubic centimeters 

SLUM \R\ 

A hghtweight easih poi table suction unit that is suitable foi postopei ative 
thoracic suction is described 



PULMONARY TORULOSIS COMPLICATING PULMONARY 
TUBERCULOSIS TREATED BY RESECTION 

R F Corpj, MD, FACS, a ap Luther IT Pvbb, MI)® 

RoMi', Ga 

A REVIEW of the Jiteiatuie 118 has failed to disclose hung patients with 
tubeiculosis combined with toiulosis, the appeal ante ot a case is of suf 
fluent mteiest to desene mention Stoddaul and Cutlet, 1 ” in 1016 were the 
fiist to desenbe nccuiatch the clinical and patho’ogic cliaiactensties ot Untilir 
infection in man Following the woik of these olseiicrs, the disease won cl 
inoie geneial lecognition and cases weie lepoitcd fiom piacticalh all parts of 
the wmild 

In 1931, Ficeman 2 " published a eompichensne nionogiaph on the sulyut 
and at that time was able to collect foit\-thicc cases of toiulai mtoitum fun 11 
the liteiatuic I 11 1937, Tahei 1 - stated that to date thoie had been less tlnn 
sixtc cases oi toiulai infection m man lcpoited 111 the entiic wen 1<1 He ahi 
slated that the sjmptoms weie waned depending upon the pait of the bod\ wlndi 
was attacked, but thc\ alwacs delaccd 111 nppcniancc because of the nisulimi' 
onset of the condition 

In the lungs, the loentgenogiam mac suggest mflninniaton disease 01 nw 
plasm A cough develops with little 01 110 iecei 01 few if au\ night swells 
tlieic is some pain in the chest, malaise, and loss of weight In 19)1, Cook' 
icviewed the liteiatuic and found two bundled cases of toiuln lepoitcd to daU 1 
Of this nuinhei, onh five cases of solitan lung linohenienl wcic iccmdcd 
1952, Beik and Gcistl 2 - iciioited a case of solitan pulmonan torulosis sim 
ulatmg tumoi in which a lobcctoim was done Thc\ also lepoitcd the fi' 1 
othei cases found 111 the lileiafme as icpoited In Cook Baker/ 3 in 19>2 n 
poited thiee patients with pulmonau r cn ptococcosis that had lound, solid lesion^ 
\aning in si/e fiom that of a plum to that of an oiangc AM three piU" 1 J 
undeiwent lescetion and weie nine nine months nine and one half months am 
foui seal’s aftei opoiafion These tluec cases would seem to indicate that t" 
icscetion of pulmonnis cm ptoeoccosis (toiulosis) is cftcctnc Perhaps ie sW 
tion was pioplnlnxis lgunst. the development ot cn ptococcosis of the eentri 
nen oils si stem Fiom and Bailee 31 lepoitcd a case of cnploioccnsis o' t H 
lung c med In lobccfonn , the patient was nine sc\cn \e, 11 s following siiigm 

case m roitr 

hm l»/mivwo,i—1 R W "ns n ]1 »cnr old married "lute ninn, lie wn< find ri<ltnttt ( 1 
to Ilittei St T.t< Hospital on Inn IS, Hill The <h igiuvis «n? ptilmonnn nilxeH' 11 
inodirntih inhumed (tic 1) The patten! ante u lu«tor\ of Ituwui, tin nenti >U ni ^ 1 ” 
Vugil'b 1°‘*0 wlinli «n« iliugiin ed as wru- pin uniomti 1 <illmun„ tin*- In hut h "f 11 ' 
nl< I' i'll - * fnlij.ii' ''tinh 11-1'■! "itlnnit nppirinl i limijj until Oil 7, I'l'm M ' 


I rum 1 att< ) state Hospital 

II -e* Ji/,1 f**r imbltr ttlon s ;,i 44 
•I’mlili nt In Thor iclc Surnerj 
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of illness lie had bloodx expectoration on two successixe mornings Ik 1ml never lul „ t 
previous sputum production or cough He was hospitalized for five dm* in Oeteilur ilunr. 
which time an \ rni film was taken, the report indicated that a diagnosis pulmonirr tnl i 
culo'is was suspected 

A sun ex x rai examination in 194S u is reported negative Sputum cnunmtuia u 
Oct S, 1950, was reported ns positixe for acid fast bacilli The patent had hot cijD 
pounds over the three month period, from August to October 1950 

The patient s onty known exposure to tuberculosis occurred in J94S, at tint tim 1 
had been exposed to a fellow worker in a 'hoc factorv for three month' hefori the otkr 
worker was discovered to have pulmonary tuberculosis 

Physical examination was complete and noncontnbutorv 

An admission x rax film dated Jan 17, 1951, was interpreted ns follows “Ao ilifinih 
infiltration is recognized in the right lung, nlthough rather heaxx marking nri it ii 1 
near the second interspace The left lung show' deii'e and modcrateh dense, «oft with ml 
shadows of infiltration from the npi\ to the fourth interspace Classification The nppir 
nnce is that of modorateh adxaneed pulmonnrx tuberculosis ” 

The laboraton work was noncontnbutorv except for one positixe direct 'meir on Fil 
2 1951 Subsequent culture' were positne for txpicnl, acid fn't orgnni'ni' on three oil 
'ions Tuberculin test was 1 pirn to 0 01 mg of old tulie rculm 

V bronrhoseopx on Feb 2, 1951, 'Slowed the right side to be negntixi The left upi»u 
lobe orifice was somewhat redder than the remainder of the bronehinl mucosa although tin a 
was no edema, ulceration or tubercle formation The mueo'a did not bheel upon nmntpu 
Intion nnd the bronchus 'howed no degree of 'tenosi' The remainder of the left -ah m 
within normal limits and the impression of the broneho'copi't wns that tins was prohilh 
a low grade tuberculous t ndobronehitn- 

This patient was started on a course of “trcptomi in (1 Om e\tn third dal nnl 
PAS (10 Clm daih ) for a period of six month' on Fell 1, 1951 Pneumoperitoneum "i 
institute'll on Feb 0, 1951 

During the ensuing nine months this p itient “howed progri'sixi roenlgi uologn on 
pronmint of the disease with bed rest, antibiotic thcrapi, md pneumopi ritonium 

He gamed eight pounds end wns nsxmptonintie, the sputum loiixertid On Oit 9, 1*) 
tin' patient signed out against meelienl neixiec mil left the ho'pital (Fig -’) 

Inttnat Th'-tury —Tin pitient stiteel that ifter liming the hospital in CMober l' 1 ’ 
he returned home where he continueel to spenel about sixteen hours out of each twint' 1 
in bnl He reamed pmumo|»eritoni mil refills oner one Ii week receixmg 900 e e of a |r 
i ii h refill He ilenieil nnx illnss or nieiileut after returning home lie had hul an * ra 
examination of his < host non thru. months “me p going home The sputum wo« r»|rfirt 
nigatne in Fcbruarx, Jo 11 \ rax examination of the i host rexealed a change anil 

(hat reason sanatorium ailiiii"ioii was og in sought for this patient 

fitcoiid Aihnitnon —This 21 xearohl patient was again n'lmitted on lune 1- ' 

Fig T slioxxs the e hnnge that Imil taken jeliiee m the di'e e c e while at home 

Pins,, el t x uni mi t ion was iigiin iioiicont ributeirx ^ j 

I iboratorx work ixus entirelx nigatni ine lulling repeat! el spufiim eximimidon 1 ^ 
we re eon-ictintU negitix, for in ul fast beiilh inileiilmg mini el nine ul ltmii' md eulmr-n 
gastrn ((intents 

A elingneisiu bromlio e opx of Au„ 4 lOTg xvas ne^itixe as \i is i brone hognni ^ 

On \u„ 4 POg this pitient xx is seen in «ur„ii il eonfereim Till “ ‘in "i e 4 lu at 
in tin “ s mill interior inti rsp ec i on I e left ole w is g he x, d to In in n > of fibres e“ ‘ J 
tube re iilei'is I o nf_e iiolo_n ellx il u is thought to )>i he ited in the “iipi nor illusion id ' 

Ii ft lowi r loin 

‘'inn ohms mil on Tiiik 1-' I'lTg h< hoi been in_ntixe to dir s t * nnr uilUU 1 ll " 
iriini d mis illation for u id f i't baulli He w is iei j ti d for “urgn il exii“ioa <>( t 
tub ri tiloma 
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Fie 3 Roentgenogram lowing change that occurred since Sept 20 193 ! 
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Because of a long waiting list this patient was not transferred to the surgical «. m 
for the contemplated surgerr until March 11, 1953 In the meantime it can he teen that f 
solid lesion had excavated 

In spite of the solid lesion excavating and becoming a canton hsion, tin. «[nt_r 
cultures of Not 10, 1052, and Jan 21, 1953, were negative to direct smear and cultun. h 
acid fast organisms The significance of this was not fully appreciated and no forte 
studies were done at that time 

On March 24, 1053, this pabent had an exploratory tlioracotomv on the left 'idi Nr 
free fluid was encountered There were seaen relnbvelj lengthy and avn«cular adlioie * 
binding the apical posterior segment of the left upper lobe to the parietal pleura, os veil u 



FIp 5—Photomlcropmphs show inn torulosis 


a few adhesions going up to the cupuln A complete fissure line i\ns present. B\ m P ^ 
and palpahon, the left upper lobe revealed no appreciable evidence of induration or no^ ^ 
formation There was a definite circumscribed, 2 cm mass in the superior segment 
left lower lobe Elsewhere the lung was free from palpable or ti c iblc le«ion« A u 
mental tvpc of resection was earned out j 

The preoperative diagnosis was pulmonnrj tuberculosis and nc still felt, po lepe 
that this was a tuberculous lesion 
Fatholony — 

The gro=s description is ns follows * ]nver 

“Received i« one s ra all round nodular «uli segment of the superior division, h ft 
lobe, measnnng 2 x 1 3 1 x ]i/ centimeters and in iglung 2 1 ! grams The external c,ir ^ 
is circumfirintiallv roughened and reveals brownish rid parenehvma without pleura 

•r~licn b} Dr Inprbl Sterpus Patholoplst at 1 attev Stnte Hospltnl 



CONGENITAL CYSTIC LUNG 

Succr.ssi.ui Pafumonfctoma IN A 3WrrK OiD Bahv 
0 Gordon Crowf, MB , Ch B , FIt C S Ed 
Nfwcasti r undfr-Lamf, Enoi and 

OOME congenital cysts of the lung mar only be clmcovuccl accidentally tong 
O a loutinc examination of the eliest Uovmxet, thuc aie two soits of 
complications which mac gne use to Uouhlc m congenital cystic ung 

In the first place infection of the evst mav occm and this mat be fatal, 
second, clue to a hall valve action, veiy high positive piessuic mav he limit up 
within the cist so that it becomes growth distended, compicsxmg the adjacent 
lung tissue and displacing the mediastinal oigans to the opposite, side of the 
chest Unless piompt ticatmcnt is earned out to lelievc the lespnaton dis 
tiess, a fatal lesult mai ensue 

In the case icported lieic, congenital cystic lung in a 10 dav old habv did 
indeed gne use to gieat lespiratorv disticss which did not lead to simple 
measures like the needling of the erst eavitv Eventually, when the baby was 
23 class old, a left pneumonectomy had to he earned out 


CASl RFI'OKT 


M R was admitted to hospital on April 18, 1952, she was 15 days old with a history 
of being einnotie and dispncic for three dais On c'cnnunntion the child was dvspneic and 
whs cumotic Temperature was normal, pulse was 100, and respirations were 54 The heart 
was loented to the Tight of the lower end of the sternum and there did not appear to he 
any air entry on the loft side of the chest \ rav films of the ehest showed that there were 
mum rous cists in the left lung and the hi art was displaced to the right (Fig 1) 

Neidhng of a larger cyst was turned out, and this cyst was shown to hare a positive 
pressure of T> < ni when measured with an nrtific ml pneumothorax apparatus An underwater 
drainage sistem was eonneitid to n pneumothorax needle The patient was treated by the 
pidmtru nn with ri \n ittd medling and underwater drainage until I wan ashed to see her on 
Vprd 2h, m r >2 


It was obvious that the needling was resulting only in a temporary improvement and 
“O on April 20, 1952, a thorutotonrv was carried out through the lied of the fifth loft rib 
when lh< < luld was 21 dais old On opening the pleura the upper lobe was found to contain 
a \< r\ inrgi cist vvhiili was filled with air and appeared to hate a large communication with 
the bronchus Hie lowir lobe also lontnined several fairly largo tints An upper lobectomy 
was turned out, but after tins prooi dure, when the anesthetist attempted to inflate the 
hmtr ltdm it was found that thnt lobe would not inflate Jn vieu of this fact and because 
it was felt thnt the cysts in the lower lobe would almost certmnly gne nso to trouble at a 
later date, tbc operation was concerted into a left total pni umonectomv The pleural cavity 
was dramt tl by a 5 c c holiv cathelir During the operation and during the postoperatno 
S» nod, the child had 450 e< of Hartmann solution and about 50 e c of blood felte was 
gnui, nft. r the operation, str.ptomvem (70 mg tuuo a day; and n course of Chloromycetin 
Ml, made a satisfactory risovery after operation but the convalescence was complicated 
? <Uf, ' lmT l'C from the st n b wound which persisted for about six months before it finnlh 
< « < mi up The wound 1mm now born drj for two month 4 * 
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This is the onh instance we haxe been able to find attei an extensile n 
new oi the liteiatuie, showing ciiptoeoecosis and pulmonan tuberculnsis m a 
Inin" patient, who had eithci 01 both of the lesions tieatcd xiugienlh 
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Fig 1 FI p 2 

Fig 1—X-raa film shows numcrou< osts In the left lung anil displacement ot tin •“ irl 
to the right. 

hip 2—X ras picture taken ele\en months after operation showing that the heart l« n " 
now displaced to the right. 
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Eleven montlis following operation the child’s condition was very good (Pig 3) 
She eats normally , weight is normal for a child of her age There is no deformity of the 
thoracic cage and thero is no scoliosis of the spine present X ra) films non show no dis 
placement of the heart shadow (Fig 2) 

The pathologic report on the lung was that both lobes showed small thin walled multiple 
cysts varying from 1 mm to about 5 mm. in diameter The cysts were more numerous at 
the periphery than at the center of the lobes One or two large, thin walled cysts lying 
immediately below the 'visceral pleura had already ruptured The cysts were lined with 
cnboidal, columnar, and ciliated epithelium and they appeared to communicate with the 
bronchi. This would appear to be a case of congenital cystic disease of the lung 

The youngest patient to date to hat e a pulmonary resection tvas a 15-dav old 
bain, who was tieated by Burnett and Casttell This child was admitted to 
hospital with maihed dj spnea X-ray examination showed multiple loculations 
of an in the left side of the chest which appeared to involve the entire hemo¬ 
thorax and displace the mediastinum maikedly to the right The child was 
diagnosed as having a congenital left diaphragmatic hernia, and when she 
was 14 days old laparotomv was performed At operation it was found that 
both diaphragms were intact, it was then realized that the child was suffering 
liom congenital cystic disease of the left lung The next day thoracotomy was 
performed, the left upper lobe was normal, and she was, therefoie, treated by 
left lower lobectomy 

Gross, m December, 1944, earned out a left pneumonectomy in a 23 dav-old 
babj foi congenital cystic disease The remarkable ease with winch lobectomy 
and pneumonectomy can be done in infants yvas noted again m tins patient 
It has previously been desenbed by Fiselier and his co-yyorkers, by Gloss, and 
by Burnett and Caswell Dissection of the structures m the Inlum is remaikably 
simple and can be rapidly earned out 

My thanks we due to Dr J C, Dathan for referring tins case to me, to Dr C Hayes for 
the anesthesia, to Dr C GUes for the pathologic -report, and to Dr 3 White for the i mv 
photographs ' 


Congenital Pulmonarv Cysts, J Pediat 
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BLOOD LOSS AND ITS REPLACEMENT IN TITORACIC SlTIGLin 
FrvncisH Colf, MD FACS and I C Loucuifed MD 
Meviphis, Tew 

T HE lmge blood loss that accompanies majoi smgeiv of the chest is oh 
nous to all obseiveis of such opeiations In fact, the jncsent state of (h 
velopment of thoiacic suigical techniques Mould not he possible iwthout tin 
availability of adequate amounts of blood foi infusion The amount of blued 
given dining the couise of suigeiy is usually based upon estimates of blond 
loss bv the suigeon and the anesthetist deiived fiom evaluation of tin con 
dition of the patient and obseivafion of discarded sponges 

That such methods aie open to wide individual variations can be slanvii 
In the wide divergence of estimates of total blood loss given br imlivuTui 
memheis ot an opeiatmg team Such a significant vniintion m the estimate' 
blood loss led us at the West Tennessee Tubeiculosis Hospital to adopt t if 
sponge weight method of measuimg blood loss as descubed In Cross 1 and •' 
Tohnson and Iviibv, 2 among otheis The dn sponges wcie weighed in sa 
fieient numbei to obtain an aveingc weight foi one sponge although the ranee 
was small At opeiation the sponges aie weighed on a dietetic scale as t it' 
aie diseaided the di v weight suhtiacted and the lemamder counted as 1 f ' n 
assuming that 1 Cm equals 1 ec of blood Saline foi litigation is nsc< ^ 
measuied quantities and the amount used is suhti acted liom the voinne 
the contents of the suction bottle Wet pads aie not used I mall' an c 
tminted volume is added to the total to account foi the blond on the < r 

sheets f (’t cv 

Although this technique is adnuttcdlv not aecuiatc enough foi w' 1 
penmental mcasui ements of blood loss it is simple and inpid and is no ^ 
ject to gioss euoi The cneulating muse can add this task to nr 1 " 
without difficult' A imining tallv of the blood loss is kept and 1( 1 
is lcplaced as it is lost The amount of blood given in the postopei itncpi 
is governed bv the amount and qualitv ot dinmage and the condition o 
p ltiont 

VirTHODS VND VIVTFRIVI-S 

I oi tin pmpose of tins studv even maim thoiacic surgK.il jno'fd’ 1 ^ 
(buic at the West Tennessee Tubeiculosis Hospital between Im 1 1 

\pnl 50 JW>; lias lieen lcviewed The tvpe of pioicduie the uinoun 
blood i<lini!iist< ud and the occuucncc oi singled shock and inoitibtv i ^ 
In i n tn»t< d \ toi d of 412 (onset ufivo piocedurcs is mchidcd In I' 11 ’ 1,1 * u 

- H M !l 1 

from tli Wot T ran. Tub rrulo K Ho-«j>lnl irnl Tli« I nlwr«lt» of T- nra 
Collet: 1)* pnrtrw nt of <uru. n 

H I for publication ‘-ipt 1 n »>" 
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the blood loss was measm ed by the sponge w eight method previously outlined 
In 216 the blood loss was estimated and leplaeed as considered necessaiv m 
the operating room and m the immediate postopeiatire penod 

A few operations are not included such as the ievision of chest wall 
sinuses and thoracotomy diamage procediues In the 412 operations, there 
has been one death This occurred five days aftei a first-stage thoiacoplasty 
done over a pneumonectomy space The patient, an obese Negro man 44 years 
old, was m lespuatory distiess fiom the tune of suigery and died on the fifth 
dat A widespread disseminated tuberculosis w as piesent, togethei with an 
unsuspected coi pulmonale One death occurred twehe hours after completion 
of a pneumonectomy About one houi after suigery the patient suddenly 
went into piofound shock and developed massne inteistitial emphysema In¬ 
tercostal drainage was instituted, blood m large quantities was lemoved and 


transfusions started m three reins The blood piessuie responded promptly, 
but the patient lapsed into coma Convulsions oceuned and death followed 
m eight horn's Autopss could not be obtained, but it is speculated that some 
ceiebrnl embolic episode must hai e oceuned This case is not included in the 
analisis, because as the blood was given some was spilled, nroieovei, some 
blood was stiained and given back after aspiration fiom the chest The fig¬ 
ures are valueless 


Two patients who had lobectomy are also excluded since both had post¬ 
operative bleeding leqrurmg secondary surgery One of these patients re¬ 
ceded nineteen transfusions (9,000 cc of blood) m the forty-eight hours 
dm mg and immediately aftei suigery, and the other patient received twelve 
transfusions (5,750 c c ) Both patients recovered It was decided that these 
two cases would unduly distort the average figures 

One patient who had decortication of an old tuberculous empyema re- 
cened a total of 7,500 c c of blood He finally succumbed to repeated ex¬ 
sanguinating episodes, appaiently i elated to opeiatne injury of mediastinal 
i esscls 


With these exceptions the opeiations analized heie include all eases done 
on the surgical semce at the West Tennessee Tubeiculosis Hospital during 
the sixteen months ending April 30, 1953 There is considerable overlapping 
in the senes since the sponge weighing at fiist was somewhat inegular, be¬ 
ing done only on specific lequest of the opeiatmg suigeon A total of ten 
different singeons both residents and staff surgeons, operated on the semce 
during the penod under discussion 

In Tabic I, the 19G opeiations aie listed m which blood loss w as calculated 
In the sponge weight method Theie aie 90 thoiacoplasty procedures of three 
s igcs Some of the first- and second stage procedures were done after pul¬ 
monary resections, while otheis were puman thoracoplasties either of the 

The n P appears t0 be tlie mnumum Wood loss bv oui technique 

the m iMiimm is extremeh i arable qUe 
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T vble I Biaiod loss in Ceptun Tiior\cic Oirr vtjons \s Mlasi i h> n\ ^iv\(r 

W Elf HT \lFTIIOD 


OPERATH t1 i OCEPI PE 

N 0 OF C\SFS J 

BIOOP IOSS 
RANGE IN CC 

1 mooinnc'* 

! wnui r 

Thoracoplasty, Stage I 

55 

335 1,70S 


Thoracoplusti, Stage II 

23 

329 1,300 

7ss 

Thoracoplasty, Stage III 

1 2 

300 000 

Jib 

Pneumoncctomj 

17 

400 2,030 

I,Oat 

Lobectomy 

43 

320 3,0GG 

1,153 

Segmental resection 

Lobe and segment decortica 
tion lobe and decortication 

19 

3G0 1,430 

Sit 

20 

899 2,403 

1,310 

Miscellaneous 

7 

325 2,000 

7 o2 


Tlie i enuwwjg 106 pioeeduies weie mtiaplcuial opeiations of wriins 
magnitude Those included undei the heading “Miscellaneous” me three 
pulmonan biopsies, a mediastinal eist two esploiaton oj>eiations in uhidi 
mopeiable caieinonia was encouuteied and one aoitic aiieunsm packed with 
wure The minimum opei due blood loss is mound 62 'i cc while the nn\ 
imum janges up to 1066 w one paitieulmh difficult cxtiaplanal loketoan 
Again in all these pioeeduies the wide sanation among cases is notcwnrtlw 
Theie is such a lange that figuies foi nteiage loss ate ineniiingless 

In Table II theie is a clinical compaiison between the J% opeiations m 
which sponges weic weighed and the 21 fi instances in which leplnicment "H* 
based on estimates of blood loss and valuation of the condition of the pa 
tients The clcien opeiations undei “Miscellaneous” include thiee pulinonar' 
biopsies thiee exploiatom opeiations foi caieinonia tiuee exfiaplnitn) p ,K n 
monolysis and one opeiation foi tunnel chest S\slolic blood pressme l»eh»w 
90 mm Jig foi nioie than tlmO minutes at am time dining ojiciatmii or m 
the postopeiatne pence! was defined is shock In second stage thoiaeoplt' s " r 
opeiations the amount of blood gnen was significantly gieatci in opei it ,p 
m the weight loss column and the parentage of smgieal shock sonnwM 
lughei In fust- and thud stage thoincoplnsli opeiations the amount o 
tiansfusions used was essentially the same foi the two gioups while *hoi 
was much moic fieejuent in the patients in whom blood loss was not weigit ( 
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i nss f-stiw 

1 


I m oop 
’ chin 1 

SHOCK 

1 

l 

BPOOP 

ci\fn 

1 SHOCK _ 

oj y i \TI\ F 1 1 o< i pi t ^ 

NO 

\w.p\rF 

NO 1 

r /f 1 

NO 

uli \I 1 i 

NO j f 

Thorn opl i-t\ si if_c I 

11 

1 001 


1 4 

03 

1 037 

to - { J1 

Tliorm opl si^lp i{ 

21 

SI 7 

> 

no 

JO 

774 

1 0 P 

f, 7 nl ' 

n 2' o 
' it o 

i 

Thorn opl i«t% m 

Pnfiimonci tom' 

12 

17 

Oo 5 ? 

I 711 

0 

0 

0 

0 

IP 

JO 

770 

I Si t 

tom\ 

S i,mont \\ tion 

4 > 
10 

1 (A3 

1 097 

Cl 

0 

14 0 

0 

53 

14 

],SSO 

1 737 

I oIh nml orti< i 

JO 

1,001 

a 

0 

17 

1,(.73 

tion din nrtjmtion nn»I 

Jot*. 

Mm f*JWnf*ouH 

1 

i non 

0 

0 

11 

500 

o 



COLE 4XD LOLGHEED BLOOD LOSS D- THORACIC SERGERT 


405 


For mtrapleiual opei a turns the amount ot blood giien uas compaiahle 
in the too gioups except m segmental leseetions In these cases moie blood 
uas used in the “nom\eighed’ group and too instances of shock were 
recorded However the numhei imolaed is too small to he significant 

Table III is a summaiv of tlie cases divided into larger groups which 
nm possihlv he of moie significance Foi both thoiacoplastv and othei pro¬ 
cedures shock is appioxnnatelv thiee times as common in the nomveighed 
than in the neighed gioup 


Tvbce IT! srjiyvrv 


’ 

THORACOPLASTY ] 

rrora>rKts ] 

OTHEP OPERATION? j 


TOT Vt» 


1 CVSES 

1 SHOCK 

1 cvses 

! SROCK 
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1 SHOCK 
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ao 

6— 6 751 
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6— O t 

1 Q 6 

12— 6 Ort- 

Xonweighed 

104 

10—IS 357 

112 

21—ISTrt 

216 

tO—IS 5rt 


DISCUSSIOX 

The clinical management of the cases piesented here has been earned 
out bv the members of the staff of the hospital m both medical and surgical 
departments and has been uniform thioughout the penod under discussion 
The operatne technique has not appieeiablv changed and the operations have 
hcen pei fanned bv the same members of the suigacal staft and bv residents 
uudci then dn ection The onlv diffeience m the cnie of the patients lias been 
the addition ot the sponge n eight method of blood loss determination and a 
moie c.nefnl attention to blood leplacement at the time it is lost Foi these 
patients the measurement ot hlood loss his been of value It mav be that the 
emphasis on hlood loss has lesnlted in moie adequate hemostasis and that the 
patients have actually lost less blood than those m whom defimte figures for 
blood loss ai i not obtained Or ei such a long tune and with so manv sui geons 
imohed this does not seem bheh Emphasis is constantlr placed on the 
importaiKe of keeping up witb the hlood loss The patient returns to his room 
mth his cn dilating fluid m lnhuce Much less blood is needed to prevent 
S mi lv than to treat it after the hlood pi essime has fallen to low levels 

51(1 Tin V ° Peintl r Cn r l0?Ued he,P the total Wood amounted to 
the eqim dent of 1 0 .3 ti ansfusions of 500 c c each This hlood 

u as used in sixteen months on one thoracic gieal sei nee The figure does 

include trinsfnsions administered pi eoperativeh oi those used on the 

it: ir;r ot r tt" Thm ™ ■> z t 

eluded It is ie emphasised that an actue chesf snifrem seince rt^ua-n 1 ♦ 
?uat ixtent on an adequate blood hank to a 
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vantages of measunng and replacmg blood loss as it oecui-s is borne out statis¬ 
tically and measured bj a significantly decieased incidence of surgical shook 
in the group of patients in v horn tins i\ as pi acticed Hemostasis is constanth 
emphasized to the opeiating suigeons bj the penodic announcement of 
neighed blood loss 
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THE PROBLEM OF 


THE FAR- ADVANCED MALIGNANCY IN 
l PPER ESOPHAGPS 


THE 


Pul AY Singer M D 
Ch iklottf N C 

r^. VRCINOM Y ot the uppei esophagus continues as a loimutable scomge ami 
L'lemams a cliillcngc to the phvsieian but oflcvs a von pool prognosis to the 
patient The articulate exponents ot radical deviscei ilmg snrgerv, m popu- 
lariznm then teelnmpie ioi this 01 am tai-adianced niahguanev oiten leave 
m their wake a host of problems The sing.on attempting to emulate these 
venerable scientists iiequenth funis himselt beset with discouraging and alaun- 
ni!’ results The high operative mortaliU the few survivors at the end ol a 
\eai and tin marked distmbmee m digestive plivsiologv me sufheient reasons 
lor a closer inqiuiv and evaluation into the plulosophv of extreme and radical 
surgerv m carcinoma of the uppei esophagus 

In am torn of theiapv the benefits aieiumg fiom its use must be weighed 
against its moitalitv and moiluditv While in oui small senes of nineteen eases 
there were no anesthetic deaths and onh one operative death the litcrntuio is 
neveitheless replete with them What is moie important is the tact tbit in 
om series no piticnt survived more than sixteen months and a similar picture 
has been obseived m praetieilh all dunes 

These mdmdunls with upper esophageal malignanev pnmarilv seek relict 
irom tlieir inability to swallow Tins extreme difheultv, coupled with an urgent 
desire to eat provokes them into undeigoing almost anv tvpe of svugerv foi io- 
licf After enduring n most difficult, Lx mg and senous operation the patient 
finds lnmselt able to swallow food but without anv desue to eat Food becomes 
tasteless and its ingestion is fiequcntlv assoeiated with substcmnl spasm 01 
rcmirgitation Does an end lesult producing siuli an unliappv plivsiologic 
cripple wnuant the extensive devise dating surged 1 

In view of the dubious svmptomntu relict and seeming ineurabibtv ot this 
lesion it is incumbent upon the surgeon to ndiisc the patient ox Ins fonulv 
relatuc to the tvpe of suigeiv indicated The more malignanev of the esophagus 
is obsened the gioatei becomes the desne of the surgeon smiplv to ralievo the 
svniptoins and resoit to lidu d suigerv onh in ideal eases wheie a ehanee foi 
euie is reasonable good Thus radical resection ot the esophagus should lie 
undertaken m earlv localised lesions and palliative pioeeduics emplovcd where 
the le-ion is fixed to adjacent orgms 01 wheie wide lvmphogenous spread is 
ev ldent 

However the diseoveiv of cnilv milignant esophageal lesions at piesent is 
tralv a rantv and usunllv due to foi tintous circumstances Tins is demonstrated 
in the review of om ease lnstoues svmptoms have been piesent from three 
t0 Uvo ' Mrs m-Htv of the patients unable to swallow both solid 

llwsUca lor (HiMIritton Oct 6 liss 
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and liquid foods Tims, the average patient coming to the mu goon hail modi rati, 
to fai-adeanced eaiemoma of the uppei esophagus, winch on occasions was 
sol idle fixed to the aoita, hmph nodes, bionchi, and otliei mediastinal orgnis 
Oiu piesent appioach, theiefoie, is an inadequate one foi the eliciting ot carle 
lesions 

The medical piofession Mould do uell to be on the aleit and suppoit am 
ncM adequate seieening test eehioh nun be dec eloped ioi malignance 1 util 
such a sciecniug test is dec eloped, accidental dixcoecie cc ill be mu oub scuiru 
ioi detecting small localised lesions cchieh oidinaiih piocide us cuth ficeccar 
euies At the same time, botli the lac man and the pliesician should appreciate 
then lesponsibilite, foi fiequentlc eithei one oi the other has neglected to deter 
mine the cause of a piogiessicc dcsphagia Ceilninle am mdicidual cvitli a 
difficultc in sccalloccing deseices loentgenoscopic inccstigation lie a competent 
ladiologist If this simple piocedme cceie accomplished, mane carle lesion' 
of the esophagus might he detected, and a leasonable peiccntage of euies might 
be expected Keen though the malignance mac he fai adeanced oi incurable 
the patient deseices the light to liaee lelief fiom Ins semptonis, if possible, m 
the least liazaidons mannei 

The patient’s symptoms may he eontiollcd in seeeinl eenes If a patient n 
unevillmg to undeigo a majoi suigical oideal, oi the lesion is extiemcle far 
advanced, the patient can be offeied a gastiostome, the use of a small poheth 
j lone tube, oi roentgen-iae theiape The gastiostome is mentioned onh for tho 
puiposc of the stiongest condemnation, since it leaees the patient m a glinsth 
state and existence is intolerable The nisei tion of a poleethelenc tube intro¬ 
duced tlnough the nose into the stomach mac sustain a patient foi months On 
occasion, the pielimman scealloeemg of a stung mac facilitate the introduction 
of the poleethelenc tubing Jntcicstnigle enough, eeilh the tube in place tb 
see alloeemg meehanism seems to lnipioee Tins nine be due to the nccrnsi 
caused be the piessute liom the tube on the tumor When inipioeemont ui 
seenlloeeing is leal the tube mac he lemoecd foi eniemg pcnods of tunc nnti 
tlieie is a io< m icnee of dcsphagia lequiung its liiscition again I should hi 
to emphasize that loentgen-ine theiape suipiisingle often pioeides tempomr' 
relief m eaiemoma of tin uppei esoplngus This is m sliaip contiast to hsioii' 
at the loee ei end, u lieie little oi no benefit is dei ic cd tiom this foi in of tiratinent 

In cases m eelucli neoplasm is localized cxploiatoie thoineotonn oners the 
lies! hope loi the contiol ot the lesion oi semptonis The smgeon ein rescit the 
diseased poifion of the esophagus and peifoim an esophngogastiosfome ll fl " 
eeei, in far odenmed lesions, eelien hope foi l eme cannot he intiupil"! a 
shmt eiieiiituur opeiation eeilh the caneeious poiiion left intact and the slotitadi 
anastomosed to the esophagus pioximal to the lesion mac lie pirfcrablr AN Ini** 
no euro is anticipated eeith this piocoduie (lie pat ion t can eit and lonim rrh 
tiecle comfoitahlo until the teimmil period 

It \e is chi ted to do this in fmn oases eelneli euic fai adeamed and 
eeliult flic neeiaeo suieieal tune eeas oleem monflis Our samrio d approvb r ' 
the in ibirinnoe eeas thronirh an extended irn ision in the nglil anloMor dun 
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Fig 1—A curved Incision Is made beginning at tlie left thirl costal cartilage extending 
beneath Die nipple to the posterior axlllnrv line Bv using a curved Incision the flap can be 
reflected so the second third and fourth costal cartilages can be easib exposed and severed 
It necessarv for a better exposure The mlidine incision is continued down the sternum and 
linea alba to Die umbilicus The diaphragm is cut in line with the incision to the esophageal 
hiatus 



e dexpos,ug an extensive esophag- 

l . n Momach \n\%. beer* f of their \iscular nttnrhrn^.* c^ophapu* dWtal to the legion 
tmmth into tive cliest cnvltx vascular attachment preparatorv to delivering the 
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or fourth intercostal space Dissection was earned thxough into the uj 
pleural space the mediastinal pleura was divided, and the esophagus expose 
The extent and the opeiab.htv of the lesion could then be reachlv determined 
If definitive surgerv is possible the incision is continued bv splitmg the sternum 
(Figs 1 and 2) and dividing the abdominal linea alba to the umbilicus, (Figs 


This incision is selected 101 sevei al reasons The supine position is the mos 
physiologic one for respiration and reduces to a minimum the hazard of an 
increased earhon dioxide concentration m the blood Moreover through this 
incision, not onlv is the depth of the wound considerably less than with the 
posterolateral exposure but the esophagus and stomach are more leadilv exposed 
Fnrthennoie in the presence of an adherent tumor there is greatei danger with 
the left posterolateral approach of injuring 01 tearing the az\ gos \ ein aorta or 


bronchus 

Another consideration is that a relativelv short anterior incision is made 
m the diaphragm Consecjuentlv the function of the diaphragm is less impaired 
v.lneh is important in this age group of patients 

The proposed incision also has a distinct advantage ovei the combined ab- 
dommothoraeotomr In making the combined exposure the abdomen is first 
opened to free the stomach Thus the smeeon is committed to a major opera¬ 
tion before determining the leseetabilitv of the growth In addition when the 
patient is turned on Ins side for the second stage he is exposed to the increased 
hazard of earhon dioxide accumulation 

The disadvantages encountered bv the anterior thoracotomy are (1) the 
need for two assistants and (2) the necessity of anteriorly letraeting the lung 
which if not handled with care mav be injured 

The postoperative caie of these patients is equally as important as the 
preoperative preparation Because of the inevitable atonia of the stomach due 
to the bilateral vagotoiuv, we prefer our patients return from the operatmg 
room with a Levine tube inserted into the stomach The drainage from the 
Lenne tube is accurately measured, for it provides an excellent index as to the 
electrolyte and water loss from the upper gastrointestinal secretion Consider¬ 
able amounts of sodium potassium, and chlorides mav he lost m this manner 
and occasionally a patient mav experience cardiac arrhythmia or other pliv sio- 
logic disturbances from these losses 


The need of maintaining fluid and electrolyte balance is of the utmost im¬ 
portance Although the ideal supportive measures are not completely under- 
rtood at the present time certain factors seem to he evident It is relativelv 
well known that when the cells of the body are subjected to trauma, they seem 
to retain water and lose potassium It lias been our poliev to limit fluid post- 
opcrativelv to 1 000 to 2 000 c c on the first and second davs since there is a 
compensators sodium and watci retention bv the bodr Following the first two 
postoperative davs the patient receives a total fluid which is determined bv the 

°m\ TT- <lram “ S ! T "* S °™ H " rtma,m 8 ” * Slitt.on p,„ s 

. c c V per Cont gluco5e ,n " ater Therefore a patient with 1 000 c o 
ox .astnc drainage receives a dailv total of 3,000 cc, insist ^ 12 cl 
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of Rtngei’s 01 Hartmann's solution and 2,000 c c of 5 pei cent glucose m \ntir 
In the final smalt sis, the urman output is the gauge deteiimmng whether nmr< 
01 less watei is rcquned bv the boch With a low mmaiv output, lturhh ton 
ceutiated, as shown bt a high specific giatitt, the total fluid administration 
should be increased 

The foui patients m w horn the lesion w as left isolated and intact arc i\ 
poited below 


c \sf REr ORTS 


C\se 1—A 02 year old white man was admitted to tlic hospital complaining of «ati 
sternal pain and prognssne djsplngia of eight months’ duration, with a wtight Iim nt 
thirty pounds The patient uns in fair pln^irnl condition Esophngoscopu, ctatwitnn 
and biopsx, houecer, eonfirmed the impression of carcinoma in the upper middle third if 
the esophagus There uns no bronrhocenpio mdcnce of bronchial imasion 

We were coufldent this lesion was resietable Intuit < rtenth the abdominal portion nt 
the operation uns completed before det< rminmg the mtrathorneic e\tent of the growth \ 
thoracotomy incision ua« made through tin right third intercostal span It n is f*mn 1 
that the tumor had so circumscribed flic aorta tint it did not appear rc«ectnhh, so "< l ir " 
reeded with the intention of returning this mass in the 1 'grubbing out technique ” In onl t 
to obtain better (\posure and facilitate nmoml of the tumor, the sternum uns split soil'” 
the abdominal and thoracic incisions utri connected Because of the extension of tin ,u,r 
into both pleural entities mth fixation to the aorta and since the patient was not doing well 
nr uero compelled to isolate the imolred segment of flu esophagus and leaie it in ' 1,u 
Dio stomach uns then anastomosed to the proximo) segment of the esophagus 

( losnrc of the abdominal and thorn ic wound* uns done in the eustonian nianim 
and the sternum uns ronpproxinmtod mth ulcil mre One inti reostal drnm uas used !,n ' 
i onnei ted to n uater sealed jug The poinnt developed no signs or fumptoms suggi tm " 
niedmstimtis or empumn The onh disturbing postopirnfno complication uas i dnt„ 
sonsitmtx lie uns disdiarged «i\tei n da\s nftir operation, m a fur condition ^* u ‘ 
xcar later the patient u i« in a poor state of nutrition and comp! nuts of pain and nnlu 
mre variable nml soicn 


Comment —Much sutgen was done on tins patient witiiout ientotmg 1 1(1 
disease winch will e\entuall\ kill linn When mahgnanet of tiie es<>pluigti s n> 
progressed tins fat we can do \<t\ little c\eept 1o nllexinte sunptoms but 
ceitam eases we ate pistificd in doing c\fc»sne suigcix to accomplish cun t u 
lesult 


( xsr 2 — V jtxearohl housimfe hid minor symptoms of d\“phu.m for thru m" n 
ind had lost thirtx “i\ pound' Jn recent ucrXs cun liquids iii n ngurgitatul Thu | 'ti 
uus m a poor state of nutrition but furtlu r ph\si< il eMuninatioii mis not n u ding lt' H » 

gi nogrutue showed m ob'trwtne h sion in the uppe r jiart of the nnddh third of In ‘ 'I 

agus Esophagus, opu biopsx slomid a squ umnis 11 11 laninonia Px broni ho cop\ d 
thought tin brom hus uns not intrinsic ilh unohed 

I ati r through a ri„ht third intrnostil i in is ion tin no di rtui il nn 5 - a 1 ' fminl 
Is liojs le sl» noun s>s (id'h il n f intuiitt.b illnlnd to tin lort i ind tin po It rmr s'trf ^ 
of tin broiu hu« tin sfi mum u is thin split n) (In mnlbin ind tin im mwi i\1«nd d t' 1 ' 
iintbiln Us in*l tin ill tphra^m uas oj nnl to tin i oph i„e d hmtu \ft«r the stomt'h v ^ 
fr, si ot its xasMiIir itt nltrinnts tin lorn r portion of tin e opinions u i di s.stid out ^ 
tin mi li i«t muni Tin mis us-' isulite] tn cp\, nn„ the e oph igm proxnn dlx u‘d df ’ 
to the groulh Tin di't d ind iif this intthrCn tot miss u is p ft ofs n With the lnn» i 

trartel interinrK, the sinniarli «a» anastomosed to the proximal portion of th* - «* "l ■' 1 
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SUJI3IAR1 

In sununam, we would like to emphasize tlnee points First, our prevail 
approach to the eontiol ot malignance oi the uppei esophagus lurch permit- 
eaih diagnosis and fhe-teai ernes Second, the heioic and indie at rc-eUum 
of the tumoi in lai-adeanced cases with esophagogastiostomj lea\es much to In 
desned Thud, siugeons can do \ci\ little except alleuutc simptoms in uiv 
so fai adcanccd 

Conditionally and with lesenations, we hate pioposed a In passing opera 
tion m which the esophagus is anastomosed to the stomach and the tumor i- 
left in situ In foui such eases, no nitiathoiaeic infection dee eloped 

Finally, we adioeatc \-i a j-mediation before undei taking extensilesurgen, 
and we recommend the modified antenoi thoiacoabdommal incision in certain 
cases as descubed 
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1 CASE OF SPONTANEOUS REGRESSION OF AN UNTREATED 
BRONCHIOGENIC CARCINOMA 

Brian Blades, M D, and Robert G McCorkle, Jr , M D 
Washington, D C 

INCREASED experience with cases ot bionchiogeme carcinoma has established 
I tremendous difieieuees m the behavioi of these tumois Some aie indolent, 
slow-glowing, well-dift eientiated, epideimoid cai cinemas, others are lapidlj 
progiessmg, entuelv undifferentiated tvpes of neoplasms 

Most experienced clinicians hare observed authenticated cases of lung 
cancer which, ovei long periods of time, have not increased in size or caused 
svmptoms The indolent behavior of some pulmonary neoplasms, naturally, 
hi mgs up the question of whethei two- and three-vear survivals following 
surgical intervention might not have depended moie on the nature of the 
tumor than accomplishments of the operation 

The behavior of these tumors is compatible with Handley’s 1 ideas ex¬ 
pressed in 1909 He believed that every aggregation of cancer cells has a 
definite life cvele and that the cells might mciease m size over a period of time 
and at a varying rate, but m some instances tended to undeigo spontaneous 
degeneration and fibrotic changes The tumoi fails in its completion of the 
life cvcle because in most eases death of the patient occurs befoie the cycle 
is completed 

Spontaneous regression of various types of malignant, tumors has been 
reported but a renew of the literature fails to reveal an authenticated case of 
spontaneous regression of bronchiogemc carcmoma Most of the reports m 
the literature describe regressions of metastatic caicinomas of genital origin - 0 
Certain theoretical factois influencing spontaneous regiession of neo¬ 
plasms have been expressed bv Rubens-Duv al = He considered autoimmumza- 
tmn and febnle episodes as the most important factors High hodv tempeia- 
turc has long been consideied an important factor m the l egression of cancel 
Patients have shown regiession of carcinoma following attacks of eiwsipelas, 
smallpox, pneumonia malaua and acute tuberculosis Colev’s serum was 
first emplov ed because of tins observation 

Unfort mint Cl v, practical application of liv-perthernua or similar measures 
has not been successful m the ti eatinent of malignant tumors 

The following ease lepoit of the spontaneous regression of an authenti¬ 
cated lung cancer is presented 


CASE REPORT 

V rt 'car old xvbiU man was admitted to Tlie George V\ nsh.ngton Universiti Hosp.tal 
on Mac I<\ J 047 The pUunt hn(1 been m g00(1 hea l th unt ,, q eptemb mb wtlen h 

1 Jn ,nma ‘ c >n « chronic cough which he hnd had for vears I n addition, he 

’■5T.5 £•£&££ oT," Si *** « 


415 



416 


THF JOURNAL OF THORACIC SURGERY 


g;ue a history of mnlnise and increasing dyspnea of two months' duration and an cijlt 
pound weight loss oxer a period of six months 

The past histori reeenlcd that the patient suffered from chronic LroneIntis of a l 
tnenty xears’ duration He linrl smoked from tno to three packages of cigarettes ilsih 
for main xenrs He gn\e n Instore of hiitrd alcoholic intake for ahoiit tueati lt\c mt 
Physical examination rcitnled decreased breath sounds o\cr liotli lung la t 
particularly marked in the anterior light chest No rales Mere heard A left direct 
indirect hernia eras present 

Boentgcnogrnms of the chest rescaled an opncite in the right lung held nt the kid 
of the third and fourth intercostal spaces nntenorli (Fig 1) 



He 1—-Roentgenogram of the chest mode Jut' I FH" slum Inc n Irslon In tin rich! lime 

Lnhoratore data demonstrated a slight leukocitosis and « moderate anemia J-nrlln 
onnhses acre negntne 

Lxanmint ion with the broneliosi ojie failed to meal nhnormnl tissue for bio; 1 
examinations A Papanicolaou stum of the bronchial secretions nns not done 

The patient left the hospital but nns readmitted on fid' Id, V>-)7 \ppenrnnn 11 
the lesion on cliC't roentgenograms had not elianged during this eight neck period lb> v 
eier, (her, nns temperature eloinfion to h i" C J-orti eight hours Inter, the ti nij'i rotau 
n ns normnl 

On luh 20, n right Oiorncotnun nns ptrformid ninth rcitnled a can inonia of tt p 
lung with lnroleement ot the right Jiilnm and ininsion of the mediastiniim nt the li'd"* 
the mfenor pulmoiinre nrten 

\ luopsi of tin mass nns taken and since tin h sjon npp<nr<d inopi rnblf, tin cl» ’ 
in' ilostJ Microscopic examination of tin tissin rewnhil an < |nd< rinonl ririimn 
ill, 2) 

Mitotic figures ntr< pr* irit in all nut ros( opic fields and tin rt t mil d In no *pn tin 
nbout the mabgnanci of the lesion 
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BLADES AND AIC CORKLE 


REGRESSION OF BRONCHIOGENIC CARCINOMA. 


COALMEN T 

No explanation has been found for the regression of this lung cancer The 
postoperative temperature elevations vreie not high and cannot be legaided as 
significant Drugs used b> the patient are not considered important and, as fai 
as it is known, have no eaieinolytie properties 

This case lepresents the onlv known instance of spontaneous legiession ot 
a brouchiogenic carcinoma Despite evidence of metastasis to the skull, the 
patient remains m good health moie than the yeais after the onginal diagnosis 
of bronchiogeme carcinoma 
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Although most miters seem to support the multiceutnc theory of otigm ioi 
these tumors Ileibut, 4 m 1444 suggested that the lesion descnbed as aheolai- 
iell t mnoi hinl a pi imam locus and that nitiapulmomc metastasis iiom this 
locus could account foi the gioss pattern ot these tumors In 1949, Smith 
Knudtson and Watson lepoited that the\ had been able to tiace extension of 
neoplastic cells along the peinasculai lymphatics to distant nodules ot tnmoi 
Thei also suggested that the multiple nodules of tumoi could lepiesent mti i- 
pulmomc metastasis tiom a pinitai\ focus latliei than nodules mill a multicentiic 
oi urm 
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THE FATE OF PATIENTS WITH ALVEOLAE CELL TUJIOK 01 

THE LUNGS 

Thomas W Mf \rs, M D ,* John W Ejkklix, it D , e * \xd 
Lem is B Wooener, MD, e(lc Eochestfr, Minx 

A LVEOLAR CELL tumoi has lemamed an unsolved pioblem since die fir-t 
dcscuption of tins rntei estmg pathologic lesion bv Malasscz 1 in 1STG TL 
puipose of this papei is to review the late of patients whom nc lia\e treilc 
at the ilaio Clinic for aheolai cell tnmoi At the clinic we first tronte* 
patient lianng this condition In suigieal excision in 1943 Since tlut time wo 
ha\e tieated twelve additional patients suigiealh Repoits ot snon o tu 
thuteen eases hare been published pienoush 2 3 


P \THOLOWC VSPECTS 

It is not om puipose to discuss in detail the pathologic cliaiacknstiis ^ 
ah eolai-cell tumoi We teel, howcrei, that K must desciibe the leM(m 
identifr In the term aheolai-eell tumoi of the lung ” In all oin cases mo ^ 
earned out caieful gross and mieioscopic le examination oi tissue lenunc 
the time of opeiation In all eases the lesion is thought to be piimai' ni 
lung We hare excluded am case m which pilman adenocaicinonia t«c 
in am otliei pait of the patient s bode (M1) N 

Aheolai cell tumoi imohes rairmg amounts of the lung an( 
examination film nodules aie found which lange m sue Horn that o 11 
seed to complete imohement of a lobe Cut sections of these not u 
sinnlai to the gie\ hepatization stage oi pneumonia iluroid m<> cm 
tan Ik expiessed and mat he abundant The histologic pattein <’ ^ ^ 

also is callable The mieioscopic sections mil show the aheolai sop ■ f 
lined In noncilnicd eoluninai tells ninth sliou papillan ]>i°1oc 1 * )ns . 

aheolai spates The otoplasm of the cells is cithei tleai oi s m ^ 
Some eel’s contain mucus which iicqucnth is secictcd into 1 ic a ' . n(v 

In the simplest foim the tells ait it mnihable foi then monotonous^ ^ ^ 
ot iorm ai i an gem cut and staining qualities (Fig L «) Histo °- 1( 1 of 
t\ei tonsitleiahlt rnmtion mai he obsened on stmhing mult ip c sec ^ 
gi\cu lesion Thus in some cases the trpical aheolai pattern rri 11 
benign appealing cells was piesont in large poitions but caieful scare * 
small tot i of anaplastic colls witlun the tumoi m wluth the puliuon in 
tine was no longei picsoircd (Fig 1 h) Pul- 1 '" 

Tilt litti ttme on the patlmlogr ol ihtolai-ttll tumoi is ahum 1,1 ' 

opinions difit l istowluthei (lit tumoi oi ignntes I lom epithelial m in ‘ s< ,l< 
eh aunts m tut then is no imeemuit that (lie tumoi has a miilta < ntru 


lirh il fir iml'lii >tl< n D. t 10 I*• — t rr li. * 

*h«)ln\\ In r\ M ho T*oiin 1 itinn /tli^ Mitu» >oun/l ttlon is 1 P^rt ° 

bUuvil < ( th** I ni\< r It' of Minn « it-i) 
ction c f r\ 

% *^xrtlcn of ^urtrlcil 1 ltholo^rv Mn\o Clinic nn ) M/tjo >oun'Htlon 
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Although most writers seem to support the multieeutnc theory ol oiigm foi 
th(> c tumors Herbut 4 m 1944 suggested that the lesion described as alveolai- 
toil tmnoi had a pnrain loeus and that mtiapidnionie metastasis tiom this 
locus could account foi the gloss pattern ot these tumors In 1949 Smith 
Knudt'on aud Watson reported that thev liad been able to traee extension ot 
neoplastic cells along the pemasuilai lymphatics to distant nodules ot tumoi 
Thee aho suggested that the multiple nodules of tumoi could repiesent mtr 1 - 
pulmonn metastasis trom a juiman locus latliei than nodules with a nnilticentue 
orunn 
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Of oui thirteen patients, ten weie women and three were men The riven 
age was 51 8 veais, and their ages ranged from 30 to 66 rears 

SYMPTOMS 

Thiee patients did not have any svmptoms leferable to the thorax cm 
primaly examination Instead the tumor was found on loentgeuologic e.vamma 
tion of the thorax earned out as pait of the geneinl examination The averaee 
duration of symptoms in the otliei ten patients was eleven and one halt month 
with a range of one and one-half to twentj-fom months Cough was the 
commonest symptom and was desenbed bv some patients as persistent and hr 
others as intermittent Van mg amounts of sputum weie raised In mot 
instances, howevei, eoughmg piodueed a frothv cleai sputum as the dwriH' 
progressed Anotliei common svmptom was dvspnea, which was usuall' <lc 
scubed as exertional m natuie In the ease of one patient, who complained ot 
exeitional dyspnea, nocturnal dvspnea also gradualh developed as the disrn 
progressed Fevei, which vanecl fiom bouts of chills and fever to a minimal 
elevation of tempeiatuie m the afternoon, was a svmptom described In su 
patients Pain m the thoiax and hemoptvsis weie complaints in five cases Onb 
tliree patients mentioned loss of weight 

PHXSICAL VXD ROENTGENOLOGIC EXAMINATIONS 
The physical examination was of little elmical significance except for the 
fact that depressed breath sounds weie heaid over the affected aiea 

The i oentgenologic ex-amination of the thorax mnv show a small, P°° r '' 
defined legion of consolidation m the lungs which appears to be pneumonitis M 
the disease piogresses, othei portions of one oi both lungs mnv become involve* 
In the advanced stages both lungs aie involved with multiple foci which fro 
qucntlv become confluent and give the appeaiance of a mass oi of a consobdn e* 
lobe 

In each of oui cases the lesion was demonstrated on roentgenologic examine 
tion of the thoiax Our studies agieed with those of otliei authors on this 511 ^ 
jeet, in that characteristic findings which could he considered diagnostic wen 
not found 


DROXCHOSCOPIC \ND CYTOLOGIC VSPFCTS 


Bronchoscopic examination was done m each case The groxs finding'’ ^ 
the time of bionchoseopv were significant in eight cases fro tin min' 
matciml was descubcd coming from the involved segments of flic bronchial trvo 
in five cases md some defomutv of a bronchus was noted m three casts ltml"' 
was done it the time ol bronchoseopv jn four cases In one of these P° sltiu 
evidence for caicinoma was found, mid the pathologist suggested the possim 1 
of an nlvcol lr cell tumor 


Pieoperativc cvtologic examination was done in eleven cases Malign' 1111 
cells were found m citliei oi both the sputum and bronchial washings in *-cu 
(til t> per cent) e uses 
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alveolar-ceel tchor of lungs 

The sputum should be examined postoperativelv for malignant cells in 
order to aseertam whether all the involved lung has been removed. At tunes 
groups of malignant cells will be found in the sputum after operation indicating 
that small loci of neoplastic tissue lemamed which were of insufficient size to be 
detected roentgenologiealh 01 grosslv at operation 


TREATMENT 


Neubuerger and Geevert leported that 50 per cent of their patients had 
metastasis and in halt of these distant metastasis was present Onlv one of 
our patients showed spread to the lulai lvmpli nodes at the time of operation 
Although neeropsv was not done this patient also showed evidence ot cerebral 
m \ol\emcnt betoie death five and one-half months later Infrequently, the 
disease appareutlv remains localized to one lobe for a period of montlis 01 v ears 
The extent of resection should be as conservative as possible and iet all 
neoplastic tissue should be adequatelv removed. Lobectomv was the operation 
of choice in ten eases and pneumoneetomv was earned out three times It is 
of interest to note the preponderance of operative procedures on the left lung 
The lower lobe was resected m eight cases and the upper lobe m two The 
light upper lobe was removed in two cases and all three pneumonectomies were 
on the right side 

Two patients had second operations for tins disease One had xecunence 
of sviuptoms plus roentgenologic evidence of recurrent tumor in the lower lobe 
01 the left lung This lobe was resected completing the pneumoneetomv Sub¬ 
jected v tins patient improved but the sputum lemamed positive for malignant 
cells postoperativdv At the tune of this writing she has further evidence of 
a tumor in the right lung and her condition is becoming worse steadilv 

The other patient had the right upper lobe lemoved at a second-stage 
procedure two and one half months after removal of the left lower lobe She 
died m the postoperative period of pulmonarv edema Xecropsv did not show 
evidence of residual tumor m the remaining portions of the lungs 

Roentgen therapv mas used m addition to surgical excision of the lesion m 
four cases but the course of the disease evidently mas not altered m anv of 
these people All are now dead of their disease 

Other methods of therapv have been described m the literature including 
the use of nitrogen mustard* ' and of Teroptenn. 4 In each case apparent 
beneficial effects mere not obtained 


Remits of treatment m these cases have been verv disappointms Fifteen 
operations Mere earned out oil the thirteen patients and two deaths occurred 
m the immediate postoperative period Onlv four of onr thirteen patients are 
lnm " nt tlie t,,ne °f ll ‘t* studv and two of these have evidence of recurrent 
tumors <n the two patients who are living and mho do not shorn evidence of 
re,urrer.ee one has survived operation four vears and the other one vear 
UtlwueU as vet none oi our patients has survived five vears eases of a fem 
five vear s„rv nora are reported m the literature Five of the nine patients mho 
died showed evidence of recurrent diseise Two patients died m the immediate 
postoperative period and neeropsv did not show evidence of residual tumor m 
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oitliei ease Two patients who sunned the opciation died of otliei cam's u 
had Hodgkin’s disease and the othci 011 c died sudden]; ot uni elated ds „ 
Aeeiopsv was not done on ihe latiei patient but when seen at the dm u d , 
si\ niontJis pnoi to death, lecuncnce of the tumoi was not evident 

Even though tins method ol treatment is onh palliative to most jMtiui 
the tew who have been ticated in this nnnnei and who have sunned (IimIr d 
tnl disease still encouiage us a bit AYc are ot the opinion that the pitient sbi’nl 
not be denied opeiation even though too often the disease will lecur m n pre 
viouslv normal appealing lung, and the patient will eventual); die ns a re-iilt 
ot aspliv \ia metastasis, 01 pneumonitis 


st MAI \R\ 

AVe have renewed om cxpencnees with the treatment of ten worn;n aid 
three men who had aheolai-cell tumoi of the lungs The avoutgo nee u.is il' 
veais 

Tlnee patients in om gioup did not have svmptoms reteiahle to the tliom r 
when the; weie first examined The avetnge duiatioii of s;/upturns m tin 
remaining ten patients was eleven and one-half months The commonest svinp 
toms were cough dvspnca, level, pain m the thoiax, and liemoptvsis Ti' 
lesions weie demonstiated on loentnenologie examination of the tlioiax but 1ht' r 
appealanct was not diagnostic 

The usual significant finding at bionchoseopv was a liotli; mucoid spirtuni 
(Mining fiom the involved segments of the lung Eithei the hioiieliiul vvashmii' 
in the sputum 01 both were positive lot malignant cells m 63b pel <ent ot the 
eases in which evtologie exanimation was done 

Although the results of treatment are disappointimi the onl; method ot 
treatment ot wen palliative value at the time ot this studs is const native sue 
meal cxeision ot the jftcctcel portions ot the Jung 
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THE USE OP DIRECT PRESSURE MEASUREMENT AT TIPS 
OPERATING TABLE TO EVALUATE THE ACUTE 
RESULTS OP CORRECTIVE CARDIAC SURGERY 

Hexry A. Zimmerm\ x, M D , e vxd E irle B Kw, MD 
Cleveland, Ohio 

T HE ability to difteientiate and elanfj congenital cauliac anomalies into 
sepaiate entities lias piogressed lapidlv with the advent of caidiac cathe¬ 
terization and angiocaidiographv This mciease m understanding of such 
anomalies has reflected itself in the perfection of techniques for smgieal coi- 
rection 

Iiov.e\ei, a gioup of anomalies lemams v\heie the diagnosis can only lie 
suspected and senfkation must an ait smgieal exploiation Dining caidiac 
cathetenzation at times the cathetei cannot be nitiodnced into the pulmonaiv 
aiten 01 into the light sentnele Hence differentiation between pulmonic 
stenosis, atiial, and lentneulai septal defects and the combination of these 
conditions mas be impossible Dining the past tno aeais, the use of clneet 
piessiue measuiements at the opeiatmg table has fiequenth allowed tins dif- 
ieiential diagnosis to be made 

Also in cases of pulmonic 01 infundibula 1 stenosis the exact poition of 
the stenosis can be detei mined hr obtaining the pressm-e difteientinl pioxnnal 
and distal to the point of distinction This liifoimation is of the utmost mine 
to the smgeon m detei milling the site of the nil oenidotomr and the technique 
to lie emploi ed 
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ZIMMERMAN AND EAT 


pressure measurement at operation 


The apparatus that is used consists of a Statham pressure transmitter 
filled uith aqueous Zephiran chloride 1 pei cent and the nub of the gang 
filled with heparin 10 mg per cubic centimeter The gauge is immeised m a 
1 per cent aqueous Zephiran chloride 1 pei cent solution, and allowed to soak 
ftom twenty to thirtv minutes the gauge and lead-in wnes are coveied with 
tuo hirers of sterile stockinette through which the stenle nub piotiudes and 
this is in turn connected to a 22 or 23 gauge needle oi a Beck-Diekerson aitenal 
needle w Inch is placed m the desired area to recoi d pi essnres Pi essrn es are then 
recorded bv meaus of stiam gauge amplifiers of the Photron oi Sanborn 
t\pe these feed the signal into a snigle or double channel Photion or San¬ 
born direct anting lecoidei 


P»r means of an antemiatoi settmg on the stiam analvzei, the seiisitvwty 
of the gauge can be raned to iecord am piessuie 0 mm Hg up to 300 mm of 
Hg Tht pressuie cuirc can be adjusted toi maximal swing 


The equipment is quite mobile and especiallv the Photion instillment 
equipment which consists of a small pen motoi m a sepaiate case and a strain 
amplifier with the gauge connected m anothei ease (Fig 1) This can he car¬ 
ried fiom opeiatmg room to opeiatmg loom or fiom hospital to hospital m a 
small tarinng case 

It is also possible hr this method to deteinnne immediately the effectne- 
ness of the smgieal proceduie m cases of pulmonic or infundibular stenosis 
If the piessuie has not beeu sufficiently minced in the light uentnde and 
derated in the pulnionaiu arteir this mfoimation can be immediately ob¬ 
tained and the condition lemedied It is intei estrag to note how fiequentlu it 
is necessary to re entei the heart and to implore the size of the stenotic area 
before equalization of pressures is obtained that would not har-e been accom¬ 
plished without the benefit of dueet pressuie measmements taken at the time 
of surgery 

This piocedure can be done with a minimal amount of time expenditure 
and ret gires the opeiatoi a rein objectiue method of eraluating his lmmedi- 
nt( operating results in the form of hemodynamic changes, winch should, for 
ill intents and purposes, predict Ins long-range results 

Pig 2 illustrates the ease concermng a 2S-year-old man with a tetralogy 
of 1 allot who had n pulmonary r nlvulotomy performed Note the graduation 
m the return of the pulunmarr pressuie curre to normal following coireetire 
surgerr ns the opening m the stenotic ralre increased in size 


CONCLUSIONS 

1 V simple method for taking direct pressmes at the time of cardiac 
surstrr is described 

lesions THlS P,0CCdure n,ds 1,1 lhe differential diagnosis of congenital heart 

5 U determines the site of stenosis m patients with pulmonarr or mfun- 
rntiro surgen" ^ ^ " teil ° S,S >S sufficie,ltlv °P e ”ed following cor- 
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Program 

Monday Mommy, May o 1954 

s 30 a m Bisiaess Meeting 
0 00 v Nr S ( iFNTim Session— Regular Program 

1 Lipid Deposition in Pulmonary Tissue 

A llliam R A'nddell (In invitation), Ronald C Smffen (In iiiutitiur' 
and Lawrence f A'lntehcad, (Tras tiling fellow of (he A 1 - ormtnui 
(In imitation) Boston Alms 

2 Absence and Hypoplasia of a Pulmonary Artery Dnassociated With Cod 
genital Heart Disease 

Herbert t Mmer 'New A orh >s A 
) Surgical Reconstruction of the Superior Vena Cava 

J Gordon ScnnnoII and Robert S Muiw (In imitation) Hinton Ala 
4 Stilbamidine as an Adjunct to the Surgical Treatment of Pulmonary 
Blastomycosis 

Page W Acree (b\ iniltntion), Jncw Orleans La 
1 The Conservative and Surgical Management of Benign Strictures of t « 
Esophagus 

Paul H Holmger, Kenneth C Tolinston (In inutntion) A din T lob 
and Fernando dnfunlm (In imitation), Chicago, Ill 
G A Method of Preventing Peptic Esophagitis Following Esopbagogastros 
tomy Experimental and Clinical Study 

Dun id II A’lithm® (In in\ltntion), Arthur Prc\ cdel (In imitation' an 
Fred R Harper, Demer, < olo 

Monday lflrrnoon May 3, 1954 

2 00 p m ‘'Cifytiuc Session—R egular Program Tissue 

7 Opportunities lor Research in Thoracic Surgery With the Use o 
Culture Methods 

( M Pomcrnt (In in\ltntion) GaheMon, IeN i« 

The Results of Treatment in Carcinoma of the Lung ^ y 

D nid P Po\<l, Howard P Ivirlland (bv imitation) Magna T '' n,( ' J 
(In lm Ration;, and Tolin G Trump (In imitation), Boston Mi 
o A Clinical Survey of Adenomas of the Trachea and Bronchus in a 
Hospital 

I iniiir Nouttir Boston Miss ^ 

It) Palliation of Esophageal Obstruction Vue to Carcinoma With a Pcnra 
Intra Luminal Tube 

N \ Mtuhhr mil Roland Almr (In unit ition), < hn ign, 1H 

11 Studies on Cardiac Arrest The Relationship of Hypercapnia to Vcn cu 

Fibrillation r 

A ill C ‘-i ah A (ill nn A nung (In imitation) mid B ronn t ' 
th\ mi Italian i Durham A ( 

12 The Physiology of Hypothermia and Its Application to Cardiac Surge j 
A G I’i_<low (In imitation i Toronto Out 
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27 Controlled Cross Circulation for Intracardiac Surgery 

Herbert Warden (bj invitation), Morlet Cohen (In mutation! Hun.. ' 

C Bead (bv invitation), and C Walton Lillehei (bi mutationi v 
sored bi Richard L Yareo, Minneapolis, Minn 

Tuesday Afternoon May 4, 1954 

2 00 pm Executive .Session—(L imited to nctne and senior nicmliers) 

3 00 p si Scientific Session—R egular Program 

Address of the President—E mile Holman, San Fmnu«co, C tltf 
2S The Surgery of Infundibular Pulmonic Stenosis With Intact Ventricular 
Septum (A Type of “Pure” Pulmonic Stenosis) 

Robert P Gloier, Hugo Gontigo (In mutation), Thomas C MeVohffe 
(bj mutation), Thomas J E O’Neill, and Robert E Yells (In mnla 
tion), Philadelphia, Pa 

29 Pulmonic Valvular Stenosis Technic of Open Valvuloplasty and Remlti 

Henrv Sivan, Henri C Clei eland (In mutation), Helmut Mueller llr 
mutation), and S Gilbert Blount (In in\itation), Denier, Colo 

30 Experiences in the Surgical Treatment of Aortic Stenosis 

William H Muller, Jr, Albert A Knttus (bv mutation), T Irann 1 
Dammann, Jr (bv mutation), and Rodnei T Smith (In inutntioni If' 
Angeles, Calif 

0 30 p M Cocktail and Dinner —Sheraton hit Rovnl Hotel 

Address bt Guest of Honor —Dr F Cvril James, principal and yuc-cIhj 
cellor, McGJI Umversiti, Montreal 

Attendance limited to members of the Association and their wive* v 
vited speakers and their xn\ es 
Dinner dress 


Wednesday Morning, May 5, 1954 

9 00 a \r Scientific Session —Regular Program 

31 The Surgical Correction of Mitral Insufficiency by Valvular Suturing 

Charles P Bailcv, W L Jamison (In mutation), H T bichol I 
mutation), and A Bakst (bi mutation), Philadelphia, Pa 

32 The Surgical Correction of Mitral Insufficiency ^ 

Dwight E Harken, Harri«on Black, Laurence B Fibs (b\ inutitti 
and Lewis Dexter (In mutation), Boston, Mn*'' 

33 Four Tears’ Clinical Experience With Internal Mammary Artery 
tion in the Treatment of Human Coronary Artery Insufficiency uc u 
Additional Experimental Studies 

Arthur A meberg D D Munro (In mutntioii) Herman < nheu I 
utation), and At ilbam Bullcr tin mutation) AfontrLiil Canada 
31 Anatomic Physiologic and Surgical Considerations in Closure of At 
Septal Defects in Mam ^ 

Tohn W Kirklin, Earl H AVood (In mutation) Te««e E IdwanB 
mutation), nnd nouard B Burchell (In mutation), Itoehi ter, 

S’) Aortic Arch Resection and Grafting for Aneurysm Employing an Extern 
Shunt . 

Allan Strannlmn, Ralph D Alle\ (In mutation) William H t;< TV * p 
mutation) nnd Hnrvei AY Knu«e! (In mutation), Allianx, Y A 
W Resection of the Thoracic Aorta With Replacement by Hornog Taft f° r 
Aneurysms and Constrictive Lesions 

Denlon A f «oh i and Afiehnel I D< Bnl ei Hnii-len, f• xn* 
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Wednesday Afternoon, May 5, 1954 

99 r> \r Scientific Session —Regular Program 

37 Tie Viability of Tubercle Bacilli in Healed Tuberculous Lesions Toileting 

Long Term Chemotherapy . _ , ,, 

Gladys L Hobby (by invitation), Oscar Auerbach, Tulita F Lenert ( v 

invitation), Haunce J Small (bv invitation), and John \ Comer (by 

imitation), East Orange, K T 

Bisection Surgery in Tuberculosis Complications and After-History 
Richmond Douglass, Tames M. Judd (hi invitation) E B Bosuorth 
(In invitation), and K. H Chang (Vn invitation), Ithaca, N i 
The Coordination of Surgery and Combined Chemotherapy in the Treat¬ 
ment of Pulmonary Tuberculosis 

Alfred AI Decker (b> invitation), James IV Raleigh (by imitation), 
and Edward S Welles, Sunmount, N Y 

40 Tbe Bole of Pulmonary Insufficiency in Mortality and Invalidimn Follow 
ing Surgery for Pulmonary Tuberculosis 

Edward A Gaensler, David IV Cugell (bv invitation), Jean M Ver 
straeten (bv invitation), Svlvia fc Smith (by invitation), and John 
IV Stneder, Boston, Mass 

41 Experiences With Enlarging the Indications for Tracheal and Bronchial 
Grafts 

Osier A Abbott, IVm E VanFleit (bv invitation), and Albert Roberto 
(bv invitation), Emory linnersitv, Ga 

42 Bronchial Anastomosis and Bronchoplastic Procedures in the Interest of 
Preservation of Lung Tissue 

Donald L Paulson and Robert R Shaw, Dallas, Texas 


Certun’ Actions Taken at Council Meeting, March 30,1953 

It was decided bv the Council that the following actions should be published in the 
Touas vi. before the 1934 meeting of the Association 

"The Council reaffirms the attendance rule (Bi Laws, Article IV, Sect 7) winch 
states Hint ‘The Council shall recommend that anv Active or Associate member who 
ImR liccn absent without sufficient excuse from three consecutive annual meetings shall 
have his membership terminated ’ 

"The Council directs that attention to this rule be publicized during the coming 
venr bv publication in the Tolrnvl announcement at the Executive Session and circularizing 
the membership with a letter quoting the Council action Mandatory adherence to this rule 
will !«■ cnfnried lieginning with the 1954 meeting of the Council ” 


IUmr utions Concfrmng tiif American Bovrd of Anestheeiologv 

Tho following resolution was passed bv the Couneil and ordered published in the 

toi r\ u 


‘Whereas Tt ha- l>een brought to our attention that the American Board of Anestheai 
ologi has del,red nnd hns evcreiRed its right to uithdrou its certificate of qualification from 
mnone who i* not a raemhor of the Imencan Societv of Anesthesiologists, and 

Whereas This custom 1ms worked great economic hardship on certain nonqualified 
p< as uinn' Tad" t0 " ! '° m ,h ° ° nl ' ° 1>JPlt ' on r ' ,5nl " as the method of recen ing their com 


‘Win rea« In thi opinion of the Council of The American 
nrgiri this nrhitnrv custom is contmrv to the tw-»t traditions of 
an 1 sura, rv tin refor«. l>c it 


Association for 
the practice of 


Thoracic 

medicine 



432 


THE JOURNAL OF THORACIC SURGERY 


“Ro'oHeil, Tint the Council of The American Association for Thor a a- ‘hirj.i rr 11 , 
its ilmpprov vl of tin action of an\ spccialti board m attempting to c\irt cimumin ]. ^ , 
unone uho hie demonstrated his profieicnei in the field In holding i certificate of th' Iii 
in question ’ ’ 


The Ayifric yn Boyrd oj Thoracic Surgery IIys Eequestfd Thytthi Fount 
l\g Bfsolution Pyssfd by It Be Published in The Joitnu 
of Thoracic Surgfry 

‘ Certain trends, on the part of specialty boards and other medunl orgnmrrtio <t 
prescribe tin methods of compensation tor medical sen ices lime cmfed the ncu it> Ini' 
Board of Thoracic ‘Airgen to define its objectives 

“The Board of Thoracic Surgen has no inteiest in whether it“ diplonintci ore c 
pensnted on a fee for case basis, a snlnri, or both 

“The purpose of the Board of Thoracic 'mirgeri is to establish ndeqintc tandi ’ 
of training m thoracic surgeri and to conduct evaminations to detenmne the quahtirati" < 
of the candidates ’’ 


The J£KJ ileetmo of the Association for Thoracic Surqcry Witt 11c Held April if ‘, 
and 2G (Sunday Monday and Tuciday) in ttlantic City, New Jersey The UcadqmiUn 
Will He at The Clialfonte Uaddon Hall 



The Journal of 
Thoracic Surgery 


Original Communications 


PROTECTION OF THE HEART BY ARTERIAL!ZATIOX OF THE 

CORONARY SINUS 

I Coroxab\ Collateral Flow tn Normal Hogs anu in Hogs Having Had 
Previous Nondescript Cardlac Surgery 


Alms A Bakst, AID , Jaime Costas-Duriedx, AID , Harry Goldberg, AID , 
and Charles P Bailey, AID 
Philadelphia, Pa 

• 

S URGICAL therapv for the treatment of eoronarv arterv disease has been 
experimented with for over fiftv rears Pratt 1 first suggested the possihditv 
of maintaining the nutrition of the heart hr reversing the flow of blood m the 
cardiac reins m 1S9S He forced defibnnated arterial blood into the coronarr 
sinus of freshlr extirpated eats’ hearts, and noted that both a entricles continued 
to contract vn a regular and coordinated manner at intermittent periods for one 
and one half hours 

Roberts and associates" created an artenorenous anastomosis between a 
s\ stemic arterv and the eoronarv sinus m dogs hr means of a connecting glass 
cannula The cardiac veins became distended, pulsatile, and ailenal in color 
\fter it was felt that reversal of flow had occurred, coronarr arterial ligation 
was performed The hearts continued to beat regularL and foreefullr foi as 
long ns tvventv six hours Chicago blue dre injected into the coronarr sinus 
resulted m complete delineation of the capillaries The authors suggested that 
an ischemic mi ocarduim mac be rerasenlanzed bv anastomosis of a large arterv 
to the eoronarv sinus 

Beth and co workers 3 4 devised a procedure for the revascularization of the 
human heart in occlusive disease of the coronarr arteries The technique utilized 
the placi ment of a free vem graft between the aorta and the eoronarv sums 
foil own ng which the eoronarv sinus was partialh ligated several weeks later 
These workers have demonstrated that artenalization of the eoronarv sinus 


1 ulmomn ot Tho, vvclc Sorcery and Ph\ siolopa a 

CUM<X ° I*abomtor} Hahnemann Medical College nnd HosplO 


the BHth Sholem Cardfo- 
und the BaAJey Thotacic 


Thi* ' ut,,x,rted br Atari Bailer Foundation, 

the National inan mmtute dUrlnp ,h “' tenure !UB ' »t» Heart Traineeship f pon«ored 
l\isl for publication Nov 12 l <>52 
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presides foi adequate protection to the heart dining major eoronan artm 
ligation Ligation of the left anterioi descending coionan mien at itsorwn. 
in normal dogs lesnlts in a 70 pel cent mortality Ligation of tins scxsel mllot 
ing arteilalization of the coionan smus results m a reduction of the liiorhlitr 
late of 20 to 30 pel cent In addition, noimal dogs sm suing hpation ont 
left antenoi descending alien present laige nijoeardial mfarets In t a <"- 
with aoilicoeoionan sinus anastomoses suivmng antenoi descen in, un nn 
miocaidial mfaicts are either small oi nonexistent Hahn and asMHiatn 
were able to prepare three smus-aitenalized dogs which sunned hga ion o a 
eoronan ailenes except foi the septal biancli of the lett coronan 
a period of the months, at which time the* were sacrificed These mi - 

noted that the blood flowing m retrograde fashion from the dis 
the dnided left circumflex coronun alien m such dogs ineicasecl a ^ ^ 
occlusion of the left mam coionan arten was performed 
into the graft was identified in the blood obtained from the retiog.adr floss 

the dnided coionan aiten muteetum 

Smith and co wothers 8 attempted to elucidate the mechanisms . \ ^ 

aftoided In alter ralmttion of the coionan sinus m acn c e-M* artfml , ra 
demonstrated that deration ot the coionan sinus pressru « fr(ipl 

tion reduced the morlahts tollowmg circumflex eoronan ar ■ - Mm 

70 pei cent in noimal dogs to 40 per cent Coionan si I the 

with artei lalization of the sinus m these acute experiments f W 

nroitalits to zero Tires concluded that arters 

the greatest protection against senti.culai fihnl ation f " lo ^ J f dirom nlb 
ligation and that such aitenalization was the onls practical 
elesatmg coionan sinus pressure to effectne lesels , lnt f 

EcU.™, end usoca.cs,- » a senes o. an.lc » 

small retiogiade flow was present m dogs m whu noU>( | (hit the 

aitcnali/cd, using a glass cannula for the anastomosis ^ art «u 

retiogiade flow from the distal segment of the or dude MI1US and 

apparentls increased with augmentation of pressure in t 

was related to the diastolic pressure , , ol t ), c <oronan 

In recent scan, we base been interested m nrtc < ]j,„les awl 

sums for the smgical tliuaps ot ocdusise eoronan ai e i ate tint 

co workers, 11 >= In the use of injection techniques, were a 1 ^ Mlll , s tc 

it is anatomicalh possible for a peifusate mtroducec m > g remain 

uadi the capillars bed In flosvrim m retrograde fashion , ^,,,1) , r \ 

to he demonstrated that tins retiogiade perfusion of the , 

l.cd artualh mcuis m the smus-ailenali/ecl heart of the 1 link 

Wo linse been lblc to confirm the ohsenution mude n^ • ^ untr „uhr 
in .lemonsti it mg a significant protection to the heart ammis a ( | in , n „ db 
fibrillation follosnng major eoronan arten ligation m dogs Ha'i"- ' 

ai tcrnlized eoronan sinus M Oui recent interest lies hi t ic p iss ^ ^ j |(U 

tion ot this protection Accordmgls in a senes ot expelmic 
ittemptdl to chuidat. the following points with respe* t to . no „|i 

turn of the (oionars sinus m dorrs (1) 'Whether oi not the nisoum 



bvkst et al arteriauzatiox of cokoxaby snn> 
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bed can actually he perfused m retrograde fashion (2) if retiog.^le blood 
flow does occur, whether or not this blood traverses the capillarx bed with 
extraction of cm gen and (3) whether or not there is an increase m the urtei- 
artenal coronan collateral flow In older to obtain this information we fel 
that it was neeessarx to obtain control data first The following inf oi matioii 
was theiefore secured m the normal dogs (1) Coronarx sinus pressure anc 
ovxacn content of coronary sinus blood (2) quantitative determination o 
retrograde blood flow trom the circumflex coronarv arterv following its bgation 
from'a point distal to the ligature and (,31 determination of owgen content 
and saturation upon simultaneouslx draxrn blood samples from the pulmonarx 
arten aorta and the distal segment ot the transected circumflex eoionarv 
aitcrx Inasmuch as it might be questioned whether the production of peri¬ 
cardial adhesions following anx caidiac procedure might altei these findings we 
felt it essential to lepeat these experiments m dogs having piemonslv had 
nondescript cauliac operations “When possible, dogs xveie used m xvhich the 
coionarx sinus had been unsuccessfullx aiterialized xmth subsequent thrombosis 
of the graft 



nulls 


f.imip \ consisting of ten mongrel dogs xvlu.se weights xaiied hetween 11 
17 bd'^rims constituted the noimal control Tl.ex weic anesthetized with 
,, , , md ™" ler l rtihei,il respiration the left thorax xvas opened through 

" "imh intercostal space The pericardium was slit and with the -ud of a 
needle tipped polythene catheter the coronm sums xvas caimnlated The 
. mmi a was tonne,ted to i xvater manometer (Fig \) and the sinus pressure 
" ° 111111,0,1 A specimen of coronan sinus blood was diawn The 

—- 111 Jirtl distal to the he,mux. ,t,,..,,,,; 

' I ' 1 mb n t ( j, ntolt i r i,it,il so hum 
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"Inch the distal segment of the artery was eannulated Simultaneous l>M 
samples -were taken fiom the pulmonarj arteij, the aorta, and the distal s re 
ment of the ligated circumflev aiterv The minute ■volume of retrograde Wood 
flow fiom the cut end of the distal portion of the circumflev arten was secured 
(Fig 3) The o wgen content of all blood samples was determined On gen 
capacitv and satuiation weie detei mined m the aortic sample obtained from 
these noimal contiol anmials 


4 5 cm 



FJg- 2 Fig- 3 

Fi fz 2—A needle-tipped poljthenc catheter I« attached to a water manometer nntl In 
verted Into the coronnrj ulnuf* The recording of the mean coronnr> fdnus prep^urc i 
doubl> checked since the fluid le\el In the manometer is permitted first to fall and then n 
to its end point. A blood specimen Is then obtained for the determination of oxjgcn contmu 
Fip 3—The circumflex branch of the left coronnn artery Is directed to its orlpin 
where It Is llpated \n Incision Is made in the arterv distal to the ligature and ft 1)0 
cannula is Inserted Retrograde blood flow from this distal eannulated sepmont of clrcumJ^ 
coronnn arten Is recorded and blood samples are secured for the determination of ox>£ r 
content 


Hioup B consists of ten mongiel dogs of similar weight on which imn 
dcsenpt coniine surgerv had been prewoush performed In fom of these dogs 
a pieuous unsuccessful attempt to artcnalwe the coronarv sinus had Iiecn made 
hut the grafts wcic demonstrated to he thiombosed and nonfurittioiiing The 
lemainiiig doers had had tlie right atimni opened for pcuods of siv to twelve 
minutes dining Inpotlieinua Lvpciiments jierformcd one to tinet montlis pre 
\ imislv In iddition in sonic 1 of these interatrial scplal defects had been 
ueated and dosed In five ot tin dogs the antenor disc Hiding biancb of th» 
(eft toioinn a run was ligated at its origin and in the idimming five, the 
circmnflcv branch of the left toronnrv niterc was ligated at its oiigm The 
dist ll segment of the ligated vessel was then (mwnhted 
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T\bif II Oxtcen Content of the Retrograde Blood From the Distm Crr End art t 

Ligated Circumflex Aktety 


normal dogs 
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I Menu Coronai 1 / ,S'i» in Pressure and Oxygen Content — 

Group A The mo in coron art pressure ranged from 2 to II < in of wiUt vi 

in nvernge of 0 1 cm of water Tlie loronnrv ‘■mu 1 - blood ov\giu rontu 
ranged from 10 to o > \oIumes per tint with an iumvgt of 4 > '°^ u,r 
per cent (=ee Table III) 


Tirif III Mf\n CoroN \h\ Sinis Pkfsslre vnd Oxygen Content of Coion\i\ 

Blood 
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Group h Tfie mean ioroiiiir\ Mnu* procure ranged from 4 0 to 12 cm of u 0 <r ' u1 
in ntemge of 0 7 cm of infer Dog 1 Ciroup B, bid n nn-m (l| rw- tf 
nmi' pre«-ure of 2" mi of miter It i<- not imluded in tin* ti urr- 
“inre it «n« in -tiere right heart failure and ««» imbidid orb ,n 
di ternune tin elTei t of elerated < oronurv 'nnu prt uri oithoat Mnu ^ 
oei lotion u[ion retrograde < oronan nrt< ri bleeding ( oron in 'inu‘ b 1 
o\igen <ont< at we determined in two do„- nnd # I'D ind 1" 
liriint it ~pia tni 1\ (-Sit Tiibh III) 
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i Hortahtu of Circumflex Coronary Artery Ligation 

Group i Legation of the cucumflex branch of the left coronary artery at its origin 
m a senes of ten normal dogs vras associated with a 100 per cent 
mortahtr Xine of the ten dogs died of rentncnlar fibrillation withm 
the first thirty minutes following circumflex artenal ligation The majority 
of them developed rentncnlar fibnllahon within the first fen miiiu es 
following ligation One dog died thirty six hours postoperative!! 

Group B In the group of dogs (1 to 5) in which nondesenpt surgery had been 
performed previously, after the circumflex branch was ligated, four died 
of ventncular fibrillation within twenty minutes, and one survived for 
forty davs In the group (6 to 10) in which the left antenor descending 
artery was ligated, one died of cardiac arrest in seventeen minutes one 
died of ventricular fibrillation within twenty minutes, one died m forty 
eight hours, two survived until sacrificed In both survivors (Dogs 0 
10, Group 3, Table I), a large accessory antenor descending artery 
arising from the circumflex was demonstrated, and in both the value of 
the retrograde blood flow from the distal cut end of the vessel was 
cxcessiveli high. 


DISCTSSIOX 


The results obtained m this experiment emphasize seteral points Most 
important is the fact that the letiograde blood obtained fiom the distal segment 
of the ligated circumflex eoronan arten m the normal dog is highly oxygenated 
and artenal in nature In all instances, its oxygen content nppioximates the 
\alues of blood specimens simultaneously obtained fiom the aoita Since the 
Wood flow from the distal segment of the ligated arten is continuous and of 
high oxygen content, its source must he fiom neighboring coionan artenes 
This retrograde blood flow from the distal segment of the ligated eoronan arten 
m dogs undoubtedly arises fiom small intei artenal commiuucations, and lepie- 
sentx mterartenal coionan collateral flow Therefoie, quantitating the letio- 
gradc coronary arterial flow provides an accnrato method of measuring and 
comparing mterartenal eoronan eollateial flow This method of quantitating 
mterartenal eoronan collateral flow is useful m eyaluatmg the effect of cardiac 
procedures designed to increase the collateral circulation of the heait m oeclusn e 
coionan arten disease 


In those dogs winch had had previous nondesenpt cardiac snigen, with 
formation of pericardial adhesions, the findings were smnlai to those m the 
normal dogs The letiograde blood flow from the distal segment of the ligated 
uruimflex arten was arterial in natme and small in quantity, measuring ap¬ 
proximately 1 9 cc pei minute Thus, nondesenpt cardiac surgen, pel se'does 
not noticeably stimulate an increase m the mterartenal coronary collateral flow 
The mean coronary sinus pressure undei the conditions of oui expeiiment 
nycragul f. 1 cm of water and the oxygen content of coionan sums blood 
nyirailed 4 a yohimes per cent This was similar to the findings of Grernr and 
ismk mtes - 1 m their studies 


ot 


In Dog Group B, the 
Mwcn right heart failure 


nu.m eoronan sinus picssure was derated because 
The retrograde circumflex eoronan arterial flow 
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was similar to that in the noimal dogs Aceoiding to Eckstein and co worker- 
piogressne ele\ation m coionan sums piessiue piodnces proportionate lmrm- 
in letiogiade coionan flow 

The moitaliti in these e\peiiiiients, fioin ligation of the circumflex hnndi 
of the left coionan aiten was 100 pci cent Ligation of the left rmtcnr>* 
descending Inanch m om senes of dogs pioduced a 60 pei cent inoitahh Thn 
was s nnlai to the mottalitx following left antenoi descending coionan hcition 
in noimal dogs ie[)oited In Hahn and Beck ' The incidence of the omirrcnw 
of an accesson left antenoi descending coionaix aiten in our senes was 4f> 
pei cent, which eonesponds with the snnnal late It is possible that the Mir 
nval fiom ligation of the antenoi descending blanch of the coionan art on - in 
om experiments, and m those of Hahn and associates, me attubutable to the 
foituitous piesenee of such accesson blanches 

summary 

1 An accniate method of measuiing mteiarteilal coionan collateial flmv 
is desenbed 

2 Retrograde coionan aitenal blood flow and the owgen content of blood 
obtained fiom the distal segment of the ciieinnflex coionan aiten ha\c been 
determined in a senes of normal dogs Sinnlai studies weic pel formed ma 
second senes of dogs m which nondescupt caidiac smgen had been piCMouxb 
pei foimed 

3 In both gioups, the ictiogiade bleeding was of small quantih and 
artenal in natnie, alwais appioximatnig the oxxgcn content of aortic blood 
Tins retiogiade blood flow is beliexed to be due to inteiaitcnal coionan <w 
lateial ciiculation 

4 The inoitalitx due to ligation of the ciieunitlex branch of the lett coronan 
aiten m ten noimal dogs was 100 pei cent The moilalih due to ligation of tl" 
left antenoi descending nrten was 60 per cent The lughci sun mil iute m 
the lattei group max be due to the high incidence in this small suics of an 
accesson left antenoi descending coionan arten aiming fiom the uicunifln 
branch of the left coronan nrten 

Tin, author” tush to eipre”” their nppreuution to Mi”S Betti Uni3enioo(l amt Mi s ^ u *' 1 
Freeman for lninlunlile teelinicnl assistance 
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PROTECTION OF THE HEART BY ARTERIALIZATION OF THE 

CORONARY SINUS 


II Corox \r\ Flow in Dogs AYith Aorticocoronar\ Sinls An cstomO'K 

Anix A Bakst, AID, Jaime Costas-Durlfla, AID, Harri Goidrerr, AID., 

and Charles P Bailea, AID 
Philadelphi \, Pa 


T HIS is a continuation ot pievious studies undeitaken to nnestimate an 
ecaluate the lienefits to the heart in occlusnc coionan aiteri disease affan n 
In artenali/ation of the coionan sinus Tlie oiigmai conception for Hie k 
\asculanzation of the nnocardium Mas first described In Piatt in 3808, w 
peifused the coronan sinus of a ficshh e\tnpated cat s heatt with dcfimna 
artenalizcd blood, and uas able to maintain legulai cooidmated contrary 
foi one and one half horns Gross and associates- demolishatcd that 
the coionan sinus m dogs delated the coronan sinus pressme This l ,rof Jj* 
uas associated with a ien Iom operatne niortaliti Tim demonstra 
1 eduction in the moitaliti and size of mfaicts following major coionan one 
occlusion m sinus-ligated dogs Roberts and co uoikers 3 demonstintec m ( 
that folloMing the creation of an ai tenoi enous anastomosis bctuccn a s '' 
aitcn- and the coionan sinus, foieefn! cardiac action Mas niamtnmcc or.. 
long as tMcnti si\ bouts following coionan arten ligation 

.Stcnstiom 4 in dogs Math sinus aiteiialization, demonstrated a mine io 
the nuinbei of mfaicts and incidence ot lentncnlar fibrillation following e’ ' 
nan arten ligation Hahn and Beck' base demonshated n ninihed >p 
affoidcd In coionan sinus artciialization m majoi coronan arten >>? n i 

dO?S a _* 

The proeedme dec doped In Beck and his associates is nimci ^ 
ie\asculanzation of the heart m occlusnc coionan aitcn disease 1 
the placement of a fice coin graft between the aorta and the coionan 
lolloued In the subsequent partial ligation of the coronan sinus unmet ^ 
pioNimal to its entrance into the light at mini This second stage o 
pioeeduic pievcnts the complete egtess of the blood into the light at mini, 
tones a portion of the noitic blood into the ecnous tiee ^ 

Ai tuializ.it ion of the coronan sinus has been demonstrated to proter ^ ^ 
heirt fmm nntnnilir filuillition following coronan arten ligation^ 

It <i1m> mimes the numbei and size of imocaicli.il mtaictions in t msc ^ 
sunning coionan arten ligition as ucll as faeorabh altenng the s,in j' ( 
rite ill these experiments Bailee and eo Mothers 11 bare demonstrate! 


f rtmi 
I ulmonurx 
CUnir 


Hi D pi rt merits* of Thoracic Surpcrj and 
Ijilsomtorj Hahn* nnnn M» tllcnl Colic pc 
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XRTERI 1L1ZATI0N OF CORON XRY SIX US H 


anatonueallx, fluid introduced into the coronarx sinus max reach tbe C * P ^ 
bed in retrograde fashion Howevei, it lemains to lie proved that follows 
coronarx arterx ligation the protection aftoided bx coronarx sinus ai termination 
is on the basis of Tetrogiade mxoeardial eapillarx floxv, with linpioxement o 


mxoeaidial oxrgenation , 

Inasmuch as the artenoxenous tiee is continuous both dnectlv and xia ic 

eapillarx bed, it seemed leasonalile that a portion of the artenal blood introduced 
into the eoionarx sinus folloxxung sinus artenalization might be lecoxeied m 
letiogiade fashion from the distal end of a transected eoionarx arteiv In 
older to determine the effects of artenalization of the eoionarx sinus on this 
retrograde coronarx arterial blood flow, it xvas first necessary to establish 
normal control xalues foi the quantitx and owgen content of this letrograde 
coronarx artcnal blood 4Ioreoxer, xxe liaxe repeated these experiments m a 
senes of control animals having had pi enous nondescript cardiac surgery to 
nnalx 7 e the effect of previous caidiac surgerx and pencaidial adhesions on the 
rctiograde coronarx arterial blood floxx and oxxgen content W hen possible, 
animals hanng had prexious unsuccessful aorticocorouarx sinus anastomoses, 
with tluoinbosis of the graft xxere utilized 

At this point haxnng established conti ol values m oui senes of normal 
dogs and those with prexious nondescnpt cardiac snrgerv, xxe lepeated these 
experiments in dogs protected bx aorticocoronarx sinus anastomoses xxith the 
graft open and closed 


XIETHOD 


Ten mongrel dogs xverc first piepared xxitli aitenalization of the coionarv 
sinus using the txro stage operation dexeloped hx Beck, and modified bx ns At 
a first stage through a left-sided approach, an external jugular x cm graft was 
placed hetxxcen the aoita and the coronarx sinus Three to foui xveeks later, 
through a right sided approach, the eoionarx sinus xvas partiallx ligated oxer 
a probe to 2 to 3 mm Four to eight weeks folloxvmg the second stage of the 
procedure phxsiologic data xxere obtained The animals were anesthetized xxith 
llalitil ifter xxhicli artificial inspiration xxas maintained using intermittent 
positixo pressure through an endotracheal tube The lett chest was enteied 
through the tourtli intercostal space and dense pleural and pencaidial ad¬ 
hesions were dixided The xcm graft was dissected, and examined for patencx 
OnH dogs with patent grafts were used An umbilical tape xxas passed mound 
tlu graft to fmilitate its easx occlusion at the appiopnate time during the 
procedure \ needle tipped polxthene enthetci connected to a water manometei 
was inserted into the coronarx sinus after which eoionarx smus piessure and 
mood samples for oxxgcn content weie obtained (Tig ]) The circumflex 

mated Vu' V Car ° fH,h d,Vswted to >ts ougm, and 

1 . ,ho l’ulmontin jtlrn The minute lolumc'of letm 

hh.,1 It.m „ ,S ,1„„ leennled .It this „,e ttret, Ins c 1„,1 d ' d 

.In -penmen, u,s repented „>s J end 4, This the method ted“r 
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Fig- 1 —A needle-tipped polythene catheter attached to a "nlnus preAre I 
Into the coronnrj slnua proximal to the alto of partial ligation Co ™ n “ r J maintained l fVt 
frenuentb above the recordable IcncI of the^n.anometcr ^ ‘ m JVhc base of the manem;. 1 ' 


with the sinus The 
above the coronarv sinus 
reading 


recordable level of the manometer when Its base >s n nianOT n»t« 
recorded readings are corrected bj raising the baseoi ' man omctrIv 
inus level measuring the distance and adding It to tnc 



Hv -—Tli cln Hindi x hr inch of tin left c«ronnr> nrt« r> is rarrfull> nnt a 

i ricln wh»re it h lie itod \n Incision 1 m made In the nrtrrv distal to the iJCi 

rath Ur i* in** rt* I Kotrogr id< blood flow from this distal r innuiai f r nJl t! 3 

of circumflex coronwn art* r> J* records I and blood smipUH are s ‘cured for tn- o,iv 
of oxvgcn content. 



445 


b\kst ft al arterializatjon of coronary sinus n 



Fie 1—A needle tipped potjAhene catheter uas pre\iousl> inserted into the coronar\ 
sinus proximal to the site of partial ligation This catheter is attached to a "*O er 
The aorta to coronarj sinus teln graft Is occluded and the fall in coronap sinus pressure is 
recorded Follon-lng the occlusion of the graft a period of tiro minutes is permitted to 
elapse before a blood specimen is secured for determination of blood ova gen content. 



f-Mt/w lt '' oriBln ■ ,na the 

«wonirj F(mw Min mft n? 1 Vi, r * ol 1 ? ",* n ^ the «*c!u*Jon of the aorta to 

t»l^ \ thrum. i? u uiPlai end of tlw 1 transected coronary arter\ is wrmittiHi in 

hi no I non r,?,mh.,i , f °r r l° 1 °, f l"? during Thlch t?me mhUe 

determination of UoJd osjgeJ, conient, 1 "' ter ' nl ° r tlmc u b '°od sample is secured for the 
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BAKST ET AL 


ARTERIAUZATION OF CORONARY SINUS H 


the stndv of the first five dogs During the experiment on the■sixthi 
followmg the occlusion of the vein graft the cannula was ^ 

lodged from its position m the distal circumflex artem It was noted th 
retrograde artenal blood, which was blue prior to the clamping of he i a 
remamed so immediateh thereafter The graft remained occluded dunu the 
period of time which elapsed while the arten was recalculated At the end 
of this penod of time it was observed that the retrograde blood had changed 
from blue to led Consequents, in Dogs 6 to 10, following the occlusion of ie 
graft the distal circumflex arterv mas peimitted to bleed fieeh for two minutes 
prior to the collection of blood samples for oxvgen content 


RESULTS 


1 Retrograde Blood FJou From the Distal Cut End of the Ligated Cn- 
eumficx Branch of the Left Coronary Artery —The results are shown m Table I 
With the graft open, retrograde blood flow ranged from 9 0 to IS 0 e c pei 
minute, ruth an average of 12 2 c e per minute 

Following the occlusion of the aortieoeoronarv sinus vein graft, the retro¬ 
grade circumflex arten blood flow fell sigmfieanth m each dog These values 
ranged fiom 2 to 10 e e pei minute with an average of 7 1 c c pel minute 

2 Oxi/grn Content of the Retrograde Blood Collected From the Distal End 
of the Transceicd Circumflex Artery —The results are shown m Table I Al¬ 
though the owgen content of this blood varied widelv from dog to dog the 
character of this blood remained invariable The \allies for the owgen content 
of this retrograde blood ranged from 15 to 15 1 volumes per cent with an 
average of 6 3 volumes per cent Concomitant samples ot aortic blood ranged 
from 121 to 22 5 volumes per cent with an average of 17 1 volumes pei cent 

Despite the wide range of values of these blood samples, the retrograde 
circumflex artenal blood was eonstantlv venous vn natuie and its oxvgen eon- 
tent mvauablv much lower than pulmonarv artenal blood bloreovei, the 
oxvgen content of this retrograde circumflex artenal blood was within tbe limit 


oi tbe values usuallv reen in normal eoronarv sinus blood In fact, the average 
owgen content of the retrograde circumflex artenal blood was 6 3 volumes pel 
cent which compares favorable with the average value for the oxvgen content 
ot normal eoronarv siuus blood, which was 4 5 volumes per cent 

b ollow mg the clamping 0 f the v em graft the v alues obtained for the oxv gen 
content of the retrograde circumflex artenal blood divide themselves into Dvo 
groups The first group consists ot Dogs 1 to 5 m which the blood was collected 


mvmechntclv following the clamping of the graft The second group consists of 
Dogs l. to 10 m which the ligated circumflex arterv was permitted to bleed 
tredv ui retrograde fashion tor a period of two minutes prior to the collection 
of the blood samples Inasmuch as these two sets of values aie significant 
inherent we are reporting them reparatelv I„ Dogs 1 to o, the oxv gen content 
<u tin retrograde circumflex hlood ranged from 4 G to 7 7 volumes per cent with 
m avenue of 5 x volumes per cent These values are almost idem cal with the 
values oi retrograde hlood oxvgen content with the graft open However upon 
- mini audws oi the data from the individual dogs in each ease there is a 
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significant nse m the owgen content of the letiogiade encumflex arterial 1>'i. 1 
immediateh after the graft is occluded In Dog 2, lelioginde rirenmflex U 
owgen content was 1 9 volumes per cent with the giaft open and row to it 
volumes pel cent immediateh aftei it was clamped in Dog 4 the \alue ns. 
fiom 6 1 to 7 7 volumes pci cent, in Dog 5, fiom 1 1 to 4 G \olumes per cent \b 
believe it piohable that weic the arteix peimitted to bleed fieeh m retnm'b 
fashion foi two minutes, the values obtained m Dogs 1 to 5 would have ns a 
f lutlier tow aid the content of ai ferial blood, and would ha\c more flush 
icsembled the findings m Dogs G to 10 

The second gioup of animals (6 to 10) consists of those in which the distal 
cut end of the ligated ciieumfle'c artei\ was peimitted to bleed fieeh m ittm- 
giade fashion foi a penod of two minutes pnoi to the collection of the hWl 
samples In this gioup. the letrograde encumflex. artenal blood owgen fonUnt 
langed from 12 5 to IS 5 volumes pel cent, with an aveiage ot 111 \olumes pr 
cent Despite the wide range of values, the ictiogiade cncuniflex arterial hlod 
om gen content eompaies favorabh with that of aoitic blood Concomitant 
samples of aortic blood in Dogs 6 to 10 ranged from 14 3 to 221 volumes p r 
cent, with an aveiage of 17 9 \olumes pci cent Of significance is the fact tlrt 
the blood owgen content of the retiogrnde encumflex. artenal blood ro- 
sigmfieanth fiom an average of 6 3 volumes pei cent with the graft open to an 
aveiage of 111 volumes pei cent following occlusion of the graft and chan??' 
in appearance fiom dark \enous to lniglit aitenal blood 

3 Mean Coronary Sinus Picssiue and Blood Oxygen Content M'lh U 
graft open, mean coionan sinus pressme ranged fiom 36 to SO cm of water 
with an axciage of G1 cm of watei The owgen content of the nrtennliW’ 
coionan sinus blood ranged fiom 9 7 to 17 9 -volumes per cent with an avenu 
of 14 0 volumes per cent It max be seen m Pig 5 that tlicie is no (ir "’ 
lclationship between the ictrogiade encumflex. arterial blood floxx and coromr' 

sinus pi essuie . jl 

Folloxxing occlusion of the aoiticoeoionaix sinus graft, sinus pressure r 
sigmfieanth tow aid hut not quite to noimal The pressmes ranged from 
20 cm of xxatei xxith an average of 1G cm of vvatci 

In a fexr dogs eoronan sinus blood samples were drawn two minutes a i 
tlie grnlt xxas clamped The xnlues for the owgen content of these <; ami 
ranged from 17 (o 7 1 volumes pei cent, with an aveiage of 3 0 volumes ] ^ 
cent Thus in these animals aftei the graft was clamped the eoionnrv sum 
blood owgen content fell fiom values within aitenal range to values "it 
noimal sinus range 

DISCI ^SION 

The most stuhing finding of the expciiment ravnlvcs around the mirk 
< Inngi ui the amount md nut tire of the ictrogindr blood fiom the distil spciiui't 
of the luratul and ti insetted ciumuflcx. coiomiv aitciv in sinus artennm^ 
dogs is opposed to those in noimal dogs In out piewous lommunaalien 
nttognde c in unilh \ atonal blood flow in the noimal animal ram-id ir ° rl 
0 4 to >0ti pei minute, and averaged 1 7 cc pei minute The owgen cotium 
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a , C1 , n1 od volumes per cent with an aamage of 145 
o£ tins W°°d^ c< y^ m 81 normal animal, retrograde circumflex arterial 
volumes per cent Thns i ^ B sma U in quantity and is in- 

hlccdmg fiom a point distal \ U amllai m dogs having had non- 

rr, ss: sr. 
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35 40 45 50 55 «> 65 70 75 CO 65 

my ccetakt suns ncssm lot* c t vx-zr) 


Up o —iMroprnde circumflex arterial blood flow is plotted apninst the mem eoronarv 
dnux »>r« ur« The 5cattir pattern of the Kraft does not suppest any direct relationship of 
the two In this series of experiment** 


irtcrus ami readier tlu> dist d ligated coronals niton through small inter¬ 
im ml anastomoses Thus measurement of the letrograde coionan aitenal 
hliKiil How from the distil end of the iigikd md transected coionan alien is 
t mcisim ot the eMstuur mtcuoionnn mtorml anastomotic flow This was 
s( \m m tin nornul <lou and w.is umhanged m those dogs liming had prenous 
uoinlesi npt <ardnt operations 

The M findings weie stnkmgh altered following irtcuah/^tion of the 
toveman Minis for four to tight weeks Following coronnn sinus aitcuahza- 
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tion the quantity of letrogiade cucumflex arteml blood flow metvnsed marled, 

col I" T*** ° fl7cCt0l22eC P- minute ArtcPu,!*,^ 
coionan am also Precipitated a change in the oxjgen content of tins ret*. 

oe cent H r T* ^ 3 n ° nnal a ' Clf * C of 

pci cent to 6 3 volumes per cent These findings unmistakable attest to D 

crease in the letiograde cucumflex artcnal flow following aorticoeoronan 
sinus anastomosis This increase m the letiogiade coronan artcnal !>M fl lM 
nas similarh noted In Hahn and associates,- 0 who found that in dogs with 
coronan sinus arteiiahzation, but with the giaft occluded letrogiade eoroiun 
ena i eec mg was red and of small quantiti With the graft open retro- 
tnade Weeding ineieased m quantity, and the blood was blue Eckstein and 
owor ers, in e\pennients on the acuteli aiteiiahzed coionan sinus line 
emonstiated a similar increase in the letiograde flow from the distal cut end 
o ic ciicuniflex aiten In their experiments, the acute aitciialization oi tie 
coionan sinus was effected lp using a glass cannula to connect a sislcrmc 
arten to the coronan sinus Thei injected P32 into the coronan sinus, and 
m thirteen seconds ieeo\eied it from the distal ligated coionan arten 

It should he noted that with the giaft open, and the coronan sinus artcnal 
izec, the oxigen content of coionan sinus blood aieiaged 14 0 Aolunies per nnl 
and the picssiue aieiaged 61 cm of water Thus, higlili oxigenated blood m 
elneied to the coionan sinus under high pressme Of extreme significance 
is the fact that ljloocl collected from the distal cut end of the ligated cirninilln 
aiten m the sinus-aitenalizcd dogs of fom to eight weeks’ dotation is icnoiu 
in eharactei, its oxjgcn content falling within the inngc of lioimnl coronan 
sinus blood Tins is in contrast to the normal dog, m which it is artcnal \\c 
m\e demonstiated that nonspecific caidiac proceduias pci se do not alter the 
quantiti oi the nature of the rctiograde blood found in the noimal animal Tin 
change in chaiactei and quantity of the retiogiade blood tollows coronan smu 
aileilalization, and is accomplished hi delation of the mean coronan sinU' 


piessurc to artcnal Iciels (61 to 70 cm of watci), and hi the introduction of 
higlili oxigenated blood into the coionnri sinus 

I nd(‘i tliesc circumstances, the blood recoieicd from the distal cut end of 
the eneumflex aiTen is large m quantiti and of low oxigui content The low 
oxigen content ol this hlood is in the magnitude of noimal coronan sinus hlo'd 
oxigen content and demonstrates that it has tiaicrscd the capillan hod «itl' 
extinction of oxigen In the imocaidium 

In the noimil animal, the ]»iessuie gradient falls iiom flic artonnl to tie 
icnous end of the capillan hed This piocedme elciates coronan sinus pit"' 
sine tlieieln complctch altenng the noimal pressure giadicnt, and faionnc 
the retrograde /low of oxigenated hlood Following occlusion of the graft the 
pro Min. Mti ionts again fa\oi the normal dnedion of flow, and an 
normal Mtuition is obtained Coionan sums pressure falls toward but n«t 
pn i to norma and retrograde coionan arten bleeding again bet omes nrtcrnl 
m na urc both simulating the norma! dog (Fig 6) It mai he significant tli^l 
sinus pressure dots not fall to noimal (1 regg md associates’ him 



b\kst et vl. 


\rteruueatio:s' of coroxaky scars n 


=“„r=rs 

arterr decreased appreciable It mav be mfened that the residual elevation 
ofcoronave emus pressure mar be a taetor in the increased retrograde circum¬ 
flex arterial blood flow following occlusion ot the giaft Eckstein am 
evorhers" hare demonstrated a pioportionate relationship between the retro¬ 
grade arterial bleeding and eoronarr sums pressure m then acute experiments 



d Voria lo coronarv tlnus una5tomo«lf produces an elevation of coronarv sinus 
\' r ' an 1 introduo * hlghlv ox* genated blood Into the coronarv sinu* This alters the 

normal prr* ure jrndlMit, and favor* the retrograde flow of a portion of this oxygenated blood 
„ f Following oceluMon of the graft, the pressure gradient again favors the normal 
dir ^tlon or flow and an almost normal situation 1* obtained. Coronary sinus pressure tails 
t w »r I normil and n trogmde blood from the distal segment of the coronarv arterv again 
become^ arterial In nnturt both simulating the normal dog 


We did not note this relationship in dogs m which the eoronarr sinus bad been 
artomlmd lor four to eight weeks (Fig 5) In addition m several animals 
m whuli the eoronm sinus pressure was elceated to 4S to 5S cm of water In 
>onipletc sinus occlusion retrograde ureumflex arterial blood flow areraged 
“ 1 1 Mtlionerli (croinn sinus pressure was cheated eight to ten times 
ahne norm tl the flow from the distal cut end of the circumflex artere was 
"ithui tminnl r , uu!o 

, J "bowing occlusion of the gritt the eolume of retrograde eoronarr arterial 
' u ' ,ro,n l ' lc ’hstnl cut end of the circumflex artere falls from 12 2 cc 
P<r wiium with the graft open to 7 1 cc per minute Tims blood ishnihle 
"M.amu and trunnl m nature and umloubtedle represents blood arising 
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fiom mteicoionaix anastomotic flow Retiogiade bleeding in our normal 
" aS 1 ' P ei mmute ^ °PPo^d to an axerage of 71 cc pci nanute » 
rti oup This lepiesents a fourfold mciease al.oxc the expected normal ^ 

and piobablj x-eptesents a significant mciease in the mlercoronan arterial 
anastomotic flow 

"When retrograde bleeding fiom the distal cut end of the circumflex arten 
is peinutted in sinus aitenahzed dogs with the giaft open, these \allies n 
still Jugliei to an average of 12 2 e c per minute This blood is of sen kr 
oxxgen content, axeragmg 6 3 xolumes per cent It is theiefore unhkch that 
t ic rctiogracle blood flow with the graft open is significant contributed to 
blood ausing fiom inteicoionary anastomoses because of the low o\\gen content 
of this blood It is more piobable that this mcieased retiogiade blood flow flow 
llie distal cut end of the ligated eneumflex aiten represents retrograde flow 
fiom the coronary sinus The venous nature of this blood is meontroxertibV 
exidence that it has tiaxersed the mjocaidial eapillaiv bed, xxhere its oxxgui 
was extracted 

In oiu expeiinients on sinus-arteirnlized dogs, we haxc obsened tH 
following circumflex coronan artery ligation, the heart continued to heat i 
xigoious, unintermpted fashion Wheieas we found it impcrntne to expcli< 
the collection of data in the normal animals befoie xentiienlai fihiillnlion cnsiid 
we soon leanied that we could pioeeed moie dcliheiateh in the sinusnrtem’ 
wed animals, pioxided the graft was functioning llowciei, when 1 lie gr 
was occluded, data had to he obtained with dispatch lest the hemt filiiillntc If 
sex oral dogs in xxhich the heart heat xxcll foi considerable pciiods of tun'’ 
following ciieumflcx artciial ligation xentnculai hluillafion ensued xxitlun fu f 
minutes aftei the graft xxas clamped This ohseixation fuither emphasized the 
xalue of the piotection aftoided bx the aoita to coionaii sinus anastomosis 
These obscixations aie in aecoidance xxitli those found bx otheis 

Thus, in our expeiinients we lmxe demonstrated three salient findings windi 
ducidate the piotection to the heart affoidcd bx nrtenalization of the (oroiiau 
sinus ot fom to eight xxeeks’ duration following circumflex aiten ligation 0 1 
The nnoeaidial capillarx bed is perfused m retrograde fashion, (2) the m' (h 
caidium is capable of extracting oxxgen fiom blood supplied to it m retrograde 
fashion, and (3) theic is a significant increase m the intercoionon arterial 
an istoniotie floxr 


SI MM \R\ xxn COXCI 1 SIOXS 

1 Retrograde blood flow and oxxgen content from the distal nit end "f 
the ligated and transected cncumflcx arterx haxe been detcmimed in 
aiUmh/ed dogs with the graft open and closed 

la n the graft xxas o|>en, coionarx sinus pressure w.is high and mro 
nux sunn, ldood was ot high oxxgen content 

! " ,th ,,H ’ l, t <»p,n the baihfloxx fiom the distal cut end of the (main 
ex uuonirx ntirx eras of much greatci (juantitx than nomad, xxas of 
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O^gcn content and a as xenons m natuie This demonstrated a lexeml of 
Wood flow though the capillaii bed with extraction of oxygen ba the imo- 


4 When the graft Mas occluded, coronan sinus piessuie fell significant, 
and the blood oxygen content fell to normal coionan sinus lei els Concomi- 
tanth, there was a significant fall in the letiogiade circumflex aitenal blooc 
flow, which returned to normal arterial blood of high oxygen content 11 s 
blood flow was four times greater than the expected noimal, and was beliexe 
to i-epiesent a significant mciease in the mtciarterial coronary collateia ana 
tomoses 

5 The physiologic explanation of the protection to the heart affoided In 
toionan smus artenalizatiou is belieied to be thieefold (a) The myocaidial 
eupillaiN bed is perfused m retrograde fashion with artenal blood, (b) the 
m\oeardiuni is capable of extracting oxygen from the blood supplied to it m 
ictrogradc fashion, and (c) there is a significant mciease in the blood flow 
otcumug \ia mtcrcoronary arterial anastomoses 


The authors wish to express their appreciation to Miss Butli Freeman and Moss Betty 
Underwood for their technical assistance 
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THE ARTERIAL 0XV6EX JLXD CAEBOX DIOXIDE TEXSIOX ™MXS 
THE POSTOPERATIVE PERIOD IX CASES OF PULMONARY 
RESECTIONS AND THORACOPLASTIES 

Viking Olo\ Bjork, ILD, and Henry John Hjlty, M D 
Stockholm, Sweden 


A FTER a lobectomy has been peiformed, there is frequently some degree 
ot anoxia for a week This mar be due to pool re-expansion of the ie- 
mauung lobe or to poor y entilation on the opeiated side foi some time after 
the operation In cases of total pneumonectomy, Maier and Command (1913) 
found that the oxygen saturation of the aitennl blood leturned to a noimal 
lt\il within a fen dais attei opeiation In eases of thoiacotomies and ah- 
doniin il operations no anoxia was encounteied 

IVc hale obscued seieral instances wheie fiie-nb thoracoplasties with 
apicohsis resulted m more seiere postoperatne courses than lesections m 
snmlat cases This must be due to the combination of compression atelectasis 
produced In the thoracoplasty ancl the accumulation of fluid m the npicolvsis 
space plus paradoxical moyements of the unstable chest yvall Foi some tune 
following the operation there is perfusion of nomoutdated lung parenchyma 
due to atelectasis and poor yentilation of the aeiated paienchrma on the 
operated side due to the paradoxical moyements and pain 

In this aiticle y\e y\ish to lepoit the ehnnges in the artenal oxygen and 
carbon dioxide tension during the immediate postopeiatne period in cases 
of pulmonale resciturns with and without the combination ot thoineoplasties 
Horeo\er blood simples y\eie taheu dm nig yoluntaiy hvpery entilation to 
diteimme how soon iftei the operation an effectiye h\ pery entilation could 
he pu foi mod 

The mcismcincut of the irteml oxygen tension by the nidnect method 
w is found to he more neemnte m the detection ot small changes in the nitenal 
blood th in the s dm at ion method 


yimion 


Ilitli ail indwelling needle in the femoral nrten a blood sample was taken 
it rist ind after tin patient had been livponcntilatnig as nmeli as possible foi 
about twenty fuo seconds Oxygen and carbon dioxide tensions (pO = and pCO-) 
in tin irtirnl blood were determined according to Riley, Proemmel and Tianke 
wnh t slight moclific it ion The s-dme or saline Dreft solution Ins been omitted 
mr w islung the uipillny The sodium hydroxide solution is applied for both 
tlu i ipillan wishing md the simult liicous CO. combining as well theieby 
' 'minuting om source oi errm ThLs nn estimation ins pci formed hefoie op 

* r 111111 1 "id it mti>r\ tls during the postopir due period 
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RESULTS 

I Pncumoncctomy — 

Fne cases of pneumonectoim with difteient degiees of pulmonary rwru 
uete nnestigated 

Case 1—In n 56 y ear old man a right extrapleural pneumonectomy under a nimnli 
thomcoplnsti yins performed for tulicrculous cmpjemn The left lung was healthy Maxira! 
Ijrcntliing capacity yyas OS L per minute The arterial blood tension mrcurimint* in 
min Hg were 


BEForE Operation 13 Dus Aftet Opitatiox 

At re st Hip iext Vt rest _ Ihr vest 

‘ pCh 913 004 784 sffi 

_pCO_34J_ ilG _37J_ l n » 

Case 2 —In a 30 year old man with a left tuberculous empyema and a lironchoctihnwi,. 
fistula under a ten rib thoracoplasty, an extrapleural pneumonectomy was prfwwd. 
Maximum breathing capacity was 80 L per minute There had been a spread to the 
lung but no nctue contralntcral tuberculosis y\ns demonstrated at the time of operation Mar 
the operation the arterial oxygen tension was low for seyeral days before rising, it did a t 
reach the preoperntne ley el until after more than one weeh (Fig 1) 



< VSl 3—In a fOyi-iroId mail i destroyed left lung was r»ffiorivj lor tn' xinxitnuH 
hud had pneumothonx tr< itment on the right sale for an upp< r lobe rnyitr ^ 

breathing npicitr was -17 L per minute Tin pryssurc 0 in t lie pulmonary wrt< n ^ 
normal Residual iniunit ira> 17 4 {» r < ent of the total Jung enpniitr Not until om ^ 
afti r the op ration did the nrtcrml oxygen tension reach the pfi Of M m 11 w value { 

!> s.e> tion of tin left uppt r nine rilis was prfonned one month after the pncumoncctom 


Cyst -1 — \ 44 yt ir old man had n right fulenulous rniptciriA with a bror"!:'^ j 

tistuln and a lefi uppr loin null Maximum breathing cnpieitx yyn« 5') I I^r 171 mU \ tJT -J 
hts r* , sidual yulnini was -1J js-r n at t nder a threi rib thoracojdnsty a rigid ex rap 






BJORH AND HILTl OXiGEX AXD C4RB0X DIOXIDE TENSION 


457 


pneumoncctomj with resection of the fourth to the tenth rib was performed The patient 
had a low arterial ovigen tension before operation and died eight days after the operation 
Autopsi showed a cor pulmonale The tensions were 


BEiorE Opefvtion 
At rest HtP \E-nt 


3 J)a\s After Opervtion 
At pest Hyp vent 


pO, 55 4 57 1 68 3 67 0 

pCO _420_ 51 7 _51_4_48J7 




"• ™.v l ’tX". ™i— 

... .. 


a bronchopleural 
in tin pulmon ir\ 
°1" ration 4 h ft 
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extrapleural pneumonectomy was performed After the operation the pntknt wn* umMr 
anoxic with carbon dioxide retention (Fig 3) He survived this operation ami one nnl < 
half months later he had a left thoracopla«h with remoial of the first to eighth ril- TL 
patient was still a respiraton cripple following the operation ns hi wn« liefort, hut 1. rcr 
had negligible amounts of sputum compared to the amounts lieforc «urgir\ This juti u 
had the poorest pulmonan function of am wlio hied following the operation. Om inr 
later this man could walk slowlj His maximum breathing capncitx wns IS L )ier numUr 
The resting arterial p0 3 was 50 3 mm Hg and pC0 3 was 5S 1 mm Hg Oputum nm) gaOnr 
washings were negntixe on guinea pig test 

Conclusion —Attei pneumonectomies a cousideiable deeteasc in the nrtern! 
oxxgen tension is obseixed The anoxia lias been found to last longer than 
earliei desenbed Exen m good-nsk patients the pieopeiatixe aitennl oxxgtii 
tension was fiist leached aftei one week, whcthei the pneumoncetoim wisdom 
undei a thoracoplastx- (Fig 1) oi done without thoiaeoplastx (Fig 2) In easts 
of pneumonectomx, impaiied xentdation dne to pain seems to be the mam cum 
of the low arteual oxxgen tension The phienic neix-e is nexei dixided after 
a pnenmonectonn, since the contialateial diapluagm is thought to function more 
efficiently if the diapluagm on the operated side is not paialx7ed 
II Segmental Resection Without TJioi acoplasty — 

Onlv one case was imestigated in which the leseetion of the apical seg¬ 
ment of the light lowei lobe was perfoimed without a thoiaeoplastx 

Case 0 —The patient wns a 36 tear old man He had a pneumothorax on the left ■ 
The following inlues were found 

Before Operation Id Daxs After Oifiiatiox 

At rfst IIxp xfnt At rest Hxi xrxt __ 

900 835 8^7 s -'"f 

pCO _38 0_391_ 42 9 jjj -- 


III Resections of Lobes and Segments With Ext) a pi enrol Plombagc — 

In tx\o patients with leseetion of a lowei lobe, an apical cxtrnpleun 
plastic plomb was insetted to piexent oxeidistention and to ni)))ro\e t 
xentilation hx bunging the uppei lobe doxvn to the diapluagm These no 
described in Cases 7 and S 

CcSE 7 —The following value* were found 


Pifopf Oietxtion 
At rest IIxp xfnt 

pO 77~5 99G 

pCO _£54_ 32 S 

Cxst S —Tlic following vuluc* ui re found 


2 Wrrjvfi Aftfi Oiei \tios 



Ill ixn f Oi n xtios 

_ Vt pest _IbiirsT 

To tTt sol 

poo_ 12 0 35 1 


2 V 11 
Xt i lst 

so s 
41 9 


\ftfj Oiw-xtios 



O' 51 ! 9 — V 23 Near old worn in underwent n right upper IoIhx loan combin' d ^ ^ 
ph oral plomb tp Tht inluc* ar< shown in Fig 4 **ix months Inti r the plombag. n> 


r. moit I du. to infix tion which cau-ixl n bronchial fixtula 
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0\\GF\ ANT) CARBON DIOXIDE TEXSIOX 


Conclusion -In onla Case 3 could 

formed two weeks aftci the opeiation The es ^ P ^J t the diest 
combination mth lohectoim Dill para ^ tension was found 

ZLX ; zX. “ - p“ - 


Arterial 93} 



Operation Oays after operation 


Flp 4 (Case 9) 


71 Resections of Lobes and ^rgments Vndci Old Thoracoplasties — 

In this group data were collected on sixteen patients Onlv two of these 
patients could perform i voluntarv livpcrventilation until an increase of the 
arterial owgtn tension ot moic than 5 mm. Ilg 9 and 12 da\s, respectnelv, 
aftci the operitions The preoperatue aitenal one gen tension was leached he¬ 
lm m one and two weihs m nine of sixteen patients In four cases the arterial 
p<> ; mis still between 1 and 5 mm Ilg loner than hefoie opeiation In three 
<asis i loner \nlue of more than '> mm Ilg nas encountered during this period 
than before opu ition In one patient the nitcinl oxigen tension was onl\ 
'>4 2 mm Ilg on the ninth dai aftci opeiation as compared to SI S mm Ilg be- 
ton operation This patient h id dec eloped a bionchi il fistula 

Tnc cascN with difteient dunces ot impuied pulmonatv function are 
dost r died 


Cisr 10—In x "s inrol.l nun, und.r a four Tib tlioraroph*n a rejection of the nght 
up!» r lol« plux tl< apu-d «. „nn nt of the Inin r lid* plus tin fifth to tin seventh rib* mu 
v Tfonnst Maximum br.-atlmv . ijunti n i* ‘>o I p, r mmut. The ten-ton* arc shown 
m 1 r > V t roaeune 1 h* n-n-i of irn rut otvj.cn tuuion mu found for onh a few davx, 
o’. 1 !i tin fifth dav th [onperatm vatu vv i aln-olv reached 


( vsr 11 — V 4 ~, 
! ft thr rd) the den 
US!*- 'at* a 1 a n 


vi nr oil man who had h id n tun rit njn xulrd thoncophMv and a 
[li v new Hill rw nt i ri-Mnn of tin jm t<rior xegment of the left 
tu "f til. tjx V of th< Ion. r I'd* p!u* the fourth and fifth nbs 
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Arterial 
pO x and 
pCO i in 
mm Hg 



Arterial gg. 
pO t and 
pCO in 8 g 
mm. Hg 



Operation Da/s after operation 


Hr C (Curt II) 
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V Resections of Lobes and Segments With Simultaneous ThoracophsUi~ 
Sin patients weie included m tins gioup There weie four cases of tim 
lateral disease, in three cases only one segment was lemoied m contrast to Group 
IV In spite of the good pulmonary function m Group V, the preoperatne 



i 



E 

FIp 51 (Cusp 13) 

irternl ovegen tension u is reached in onh one patient in one to two 
postoperitnch The simultaneous thoracoplasti with jinradoMc.il moiciac 1 
of (lie chest mil, as util as the meic lsed pain causing inijinud iinlilation c 
explain the jirolonged postoperatis e lowering of the arteri il ox'gen tension 



BJORK VXD HILTY OXVGEX AKD C VRBOX DIOXIDE TENSION 


463 


two cases m mciease of moie than 5 mm Hg m artenal owgen tension was en¬ 
countered during livperv entilation after ten and nineteen postoperative davs, 
respeetnch 

Arterial 
pO t and 
pCO t in 
mm.Hg 



FIp 9 (Case H) 



Arterial 
PO, and 
pCO, i n 
mm. Hg 



i-ic In (Car l ) 


"ir “ •r'* -j-r - r 

10 „r p " 
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Case 10—A 01 tear old man !iad a resection of the npicai segment of tin. right qjj 
lobe and of the posterior ends of ribs two to si\ He lmd normal pnopomtiu viIuih Is; ^ 
pronounced decrease of the arterial OYigen tension after the operation (Fig 11) \ norm! 

response to In pervcntilation was found 



Operation Days after operation 

Fid 11 (Case 1C> 


Arterial pO, and pC0 t 
in mm Hg 



Hi. 1. <Ca“> IT) —\ Tj jenr olil man li id n rlclit 5 rib tbornroplnst> with an np! r,,l >’l 

form# <1 

Com lu\u>n —It lias been observed that if 1 thoiatoplnstv is perfoniK’4 at I 
sum tune as n resection n jnolongtd tletit ise m flic nifonal onitni t,,|sl " n 
mcoimtcred 
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1 ] Thoracoplasty — 

CtSE 17—A 25ietrold man had had bilateral pneumothorax. A five rib thoracoplastj 
with npicolvsis on the right side ivas performed Maximum breathing capaciti was 116 L 
jier nnnnti Bromliospironietrx showed 70 per cent on gen uptake on the nglit side The 
artirial ongcn tension did approach the preoperative value after twenti six dais (Fig 12) 
lip 11, A shows an x rai new of the patient before operation Fig 13, B is an x rav new 
eleven dais after operation showing a hematoma in the apicolvsis space with a compression 
atilei tnsi? Twenti three dais after the operation the hematoma had been absorbed and the 
lung nrentod dig 13, C) 



A 



n • 


> ‘s 11 (( „ , 
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Conclusion —In tins case of a fhe-nb thoiacoplastj with apicolvsis, a m 
sideiable deeiease m the arteiial oxygon tension was iouiid during the po>t 
opeiatne penod Onl'i aftei twent)-si\ dajs did the ai tonal ougcu teiuiein 
begin to approach the pieopeiatne leAel Pain, paiadoxical moiements of the 
chest wall, and compiession atelectasis, all contributed to the deeiease in arterial 
oxjgen tension Aftei about one month when the peifusion of nomentilatol 
areas had diminished and \ entil.ation had rmpioved the noininl \nluos weie first 
appioaehed 

DISCUSSION 


Aftei all thoiaeic opeiations a deeiease m the aiteu.il cm gen tension hw 
been found The measurement of aitenal caibon dioxide tension daunt I ie 
postoperative penod has shown significant changes onh m those pntien s 
with advanced disease who had pieopeiatne letention of caibon dunne n 
this gioup it may be of lalue to detect the nicieased caibon diovic e ens " 
eaily when a tiacheotomj may be performed 'ibis will dimmisi ie 
space by approximated 100 ml, theiebc nnpioung the aheohu miiih 
I n tlnee cases of xentrlaton liisuffieienc’i, aiten.il caibon dioxide tens " , "j’“ 
95 6, H7, and 124 5 mm Ilg, lespectnelj, were reached 1" one o 
patients the pCO a chopped 35 mm Ilg aftei the tiaclieotonn, but HI P» » 
died The samples taken dunng coluntan In penentilation lin ' c 
show'll that it usually takes at least two v'eeks aftei the operation )C ‘ " 
patients can xnciease the aiteiial oxygen tension dunng npenei ^ ^ 
A decieased aiteiial oMgen tension the fiist few dins following snrp 
has been found in pneumonectomies as well as in resections o o ios 1 ‘ frrJl | 
ments with and without thoi .neoplasties This immediate deeiease 1 
oxegen tension is due to impaiied centilation Pam, paiacoxica . 

of the chest wall, and atelectasis aie all factois causing an impanec ^ 

turn In eases of pneumonectoiin usualh no atelectasis is jneseu ^ 

with simultaneous thoiacoplnstx, howecci atelectasis, and pnint oxie ^ 
ments of the chest wall nun be significant enough to cause a P> - 
ciease m the aiteiial ox^en tension Fiom a function.! pm” n 

therefoie follow the police of peiicnmmg a fiist st ige thoiacopla r 

men<iI of the thud to fifth uppei mbs with apicohsis to the noir e■ 
hemu/egos eein, icspcctneh, in cases uheic lung tissue coiuspoi 
lobe oi moie is going to be lesected Then the icseetion is per oini 


two to tluoc months ( | l0 

Theie is howccci m mam cases a need to dimmish the thorax 
time of icseetion \ttci lesectmu of a lowei lobe we bare done ^ ^ 
pleut il plastic plomb ige cnei the apex to dislocate the uppei lo x ( ^ ^ 
the dnphiagm m oidct to obtain the best possible \cutil ition n 1>1( 
wheie the tlioi.uic incite is diminished 1 (Hjoik) now use n thorncoj) ns ^ 
it section of a small segment of the paste not cuds of t ibs two to fi'< ^ )|n || 
six oi two to sectn accoiding to the imount of In ins tissue resectec ^ 
drill holes me made m the postmen ends of these idis Then dull ,0< ^ 
nude as fir hack as possible in the uppei most iih which is not rose 
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Hem amle* Steel sutures through the holes tnll te the posterior of 
the dmded ribs which are bent in their cartilages to the uppermost intact rib 
•mil make a stable roof The first rib is either left in place or divided m fro 
and at the back and sutured to the fifth transverse piocess An apicolvsis is 
performed In this wav we hope to preient the paradoxical movement of the 
chest wall Furthermoie with this method a thoiacoplastv of a desired size 
can be obtained and v.ill remain fixed The earhei tailoring thoiacoplastv was 
usualh found to be much smaller than expected when le-examined one vear 
after the operation 


S 1 TMM ARY 


Tn thirtA two patients with different degiees of pulmonan. resene pie- 
hkI postoperatne studies of the aiterial oxvgen and carbon dioxide tension 
ln\e been made 

1 After pnuunonectoim a decreased artenal oxvgen tension was found 
for one neck vhethei the resection was done undei an old thoracoplastv (no 
paridoxical mcdiastinil moi ements) or not 

2 In patients where a resection of lobes and segments under a thora- 
eophisti ins performed the preoperitne artenal oxigen tension was reached 
w ithm tn o w eeks in nine of sixteen eases 

‘S In a patient w ith a thoraeoplaste and apicoh sis a prolonged penod of 
dc( rensed arteml oxigen tension was found The paiadoxical movements 
of the client will in combination with some atelectasis are thought to he the 
mam source of this finding 

4 If a resection of lobes and segments ivas performed at the same opera¬ 
tion is i thoncoplnsti a prolonged impairment of the arterial oxvgen tension 
win found To exclude the paradoxical moiement of the chest wall a thora- 
uiphstN is now performed in which the ribs are fixed to the uppermost intact 
nb lvs sutuies through drill holes 


riFFPENCES 


Surp.M Treatment of Pulraonan Tutvereuloi,*, Acta elnr acand.nae 


1 lVf.rk A O Tie 
dn pr ’— 1 

- ° V ' ln ' 1 fgJa L. C. Tim Arterial Oxx C en Tendon at Re-t and 

Dunne Effort a?a Lunu Tnnetum T.^t T Timrvne Srrr 25 S5S ion 

Ilahemor. W s Thane. = in Ro 5 p,rat<iM TUntomr* Following Traelieotomi Fonim 
on 1 imdnmental «urgiral Prol>lem= Philadelphia lo-p \v v> c-An/Wc Tumi™” 1 

4 - wTTu ? ^ithod. irf Ar.aLrReu,a^h 2 mrm50 rnn ' 

'Ini r It T and Touniand A 'zuiilir-* ft f the Arterial On i>m s n t„— 

PoUopentne T, nod After Pulmom n Rivet. on S llr ,_ en 13 lOo^V 1 

1 llrx } I*. 1’rncTnmol T* 1> *iml Fmtik« T* F F>in rt Afpflinr? A-,- r»nf n 

Oxv c , r and Carl on Pmxid. T. n«inn< jn Blood T Pm] Them 161 621 To"? 10 " ° 

1 ,’ ir ‘! I( Y 1,1 1' rminatinn of Partial and Total Tendon* of 

* ' I'irnton Oa**'* in Blom] Vm T Ph\ jol 160 ]Ta" 1^50 ° 

YJ V" ’'■; Hro - r ' i r>"-' ]ie Ale«nne .1. r s avu r-toffVpannong m Blut und .hre 
U , vT 'YVtY ,1 ’ r 1 ""R*nf«nM,nn Bull aehwei.. Und 


Po < 


Ui 



CARBON DIOXIDE IX ANESTHETIC ATMOSPHERES AS MEVHItlh 
BY THE LISTON-BECIvER (INFRARED ABSORPTION) 

GAS ANALYZER 

Prelimimrx Report 

Ivirl L Siebecker M D , e John T Mfndexh \el, MD ,** \xd 
Deix* A Em ynuel, M D **° 

M.VDLSOX, Wis 

A S OPEN” thoiacic pioceduies become moie and moie common the 

.Attention of .anesthesiologists, thoiacic suigeons, and leseattli worlds 
has been focused on the pioblem oi adequate \ eiitil.ition of the lungs oi pi 
tients duiing the adnnnistiation ot anesthetic agents Investigation of the 
pioblem has shown that some anesthetic techniques most anesthetic nccnb 
and some positions of the patient* necessan foi the suigeon to nceomphdi 
his task inteiteie with adequate ceiitilation This causes lnpoun ami or 
lnpeicaibia with consequent upset of the acid-base balance of the both "1" ( 
is ieffected m the blood pH and pCO. 

The nleit anesthesiologist has main signs upon which he depends to snim 
him in pieienting senous damage to his patient due to lnpo\ia Uoweur 
it has been shown In Comioe and Botelho-' that gioups ot competent obseruf' 
haie been unable to leeognize hipoxia m an anesthetized patient unti tic 
blood om gen satuiation diops to TO per coil or bclou 

The patient who lias execssne ,ucumulation of eaibon dioxide in the a 11 ^ 
dining the adnnnistiation of an anesthetic does not hnie a sign as 
o anosis to wain us Blood piessme deration i mations in the pulse c ia,1 j^ 
in the icspiiation and of couise muscle twitching occm iclatneli ^ a ^] ] || ( , r 
cent studies made using the mass spectiometei In Buck lei and hi 1 
with then icspectne cowotkeis* liaic shown that with common aims ^ 
techniques allowing the patient to hicathe spontnneousli and unnssistn 
lion dioxide is let.uned m the patient moie than the anesthesiologist r( j 11 
oi would allow if he weie able to pidge In cluneal signs Admittec ' 
mass spectiometei is hulks highli technical to opciate, and far he\om 
cost most hospitals oi anesthesiologists could nftoicl . 

Rcccnth BaideeiP has been woiking with a small inexpciisne cir^ 
dioxide inali/ei foi testing anesthetic mixtuies Tins anahzer lecjuirc 
luge simplmg \olume (100 to 700 ml ) which limits its continuous use H 
unlli in closed anesthesia si stems 
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‘Open thoiacie piocedmes constitute 95 per cent of the major operations 
m this hospital In an eftoit to determine the best means of administering 
anesthetics foi this tvpe of operatne pioc-eduie it became appaient that some 
p, ,ttKil means of determining the sanations in the patient’s acid-base bal- 
mte dining the touise ot the operation nas desnable Foi this purpose r\e 
hau Inen using the Liston-Beckei Gas Analvzei (mfiaied absoiption) to 
incasuie the carbon dioxide in the icspired atmosplieie of the patients Efforts 
mm i unde to determine the best method of sampling m oidei to leflect accu- 
rateU the changes m acid base balance m the patients blood as tliei mas ocem 


METHOD 


This piper deals with the hist foiti cases and some of the difficulties en- 
imintcud The patients wue all gnen a dose of 0 3 mg of scopolamine one 
hoiu before induction of anesthesia Anesthesia was begun with 300 to oOO 
mg of Pontothnl Sodium and 18 to 24 mg of tulioeuianne Aftei a short 
period of Ineithing (or inflating the lungs) with 100 pei cent oxigen a cuffed 
rndiitt iclienl tube or Cnlen double lumen entlictei Mas put in place ilam- 
tenanci of anesthesia was with a flow of 3 5 L pei minute of mtious oxide and 
1 5 L per minute of ox\gen with a toandfio eanistei m place Assisted 
i(spitatmn m is used as soon ns the patient Mas tinned to the Intelal position 
for the smgicnl pioceduie Conti oiled and/oi aitificial lespnation Meie used 
while the pit mn was open and fmtliei bnibitmate oi lelaxniit cling Mas used 
is needed 


The 1 tston Beckei Gas Anahzei (mfiaied absoiption) (Fig 1) consists 
of two pmts the pick-up” and the control units The “pick-up” unit is 
scaled mid nine be picsMiied” up to fire pounds nil piessuu to make it safe 
foi me uitli explosiie anesthetic mixtures Tins unit must be located close to 
the pane nt sin id \ hr ickct mac lie made to fit im oidrnnii operating table 
Urn 1) llu pick up” unit lias mteichangeable sampling cells One meas¬ 
ures tin < ilium diosxh is ill or the anesthetic nnxtuie passes tlnougb the 
ull eitlm is it enters m le i\ts the face mask oi endotiachenl tube Foi oui 
Studies Ml line bein using nmthci tape of cell the ‘nasal cnthetei cell ” A 
sin ill continuous simple is diawn from the anesthetie nnxtuie In means of 
sh-Jit smtmn siffi..umt to obtain the maximum deflection of the lecoiding 
unit The simple is obtained through a small cathctei (Beeton Dickinson No 
•U21 pol\ i th\h m Inking oi i No ">1 ureter il cnthetei) The tip of this 
-atlotu tin he pined m me pirt ot the mcstlutu atmosplieie Irom the 

r ‘”" I" to Uu method of s unplmg the anesthetie nuMu. e 

proinh s lino < latitude m the difwrent a.e.s which mu hi checked md it , s 
“'apt ihh to eliffetctit uustlictic teelnui|ues 

The lontrol umt ,s tonne<tid to tin pi.k up” umt hi i e ihk and mni 
V " ' MU '•«* operilnig loom ,f neerssmi when 

m ush1 ^ 1 *"'»*• >» **, „ aP u«.uses, * 

a imllimipeie imler hand wlinh cm he lend elnecth 

...*.. 
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direct writing eleetioeardiographs (such as those of the Sanborn variety) 
There is a ‘lag” of 0 1 second in the lecoidmg system Water vapo > and 
anesthetic gases haxe no recordable effect on the leadings 0 

Jl jg neeessan to tuin the instiumeut on at least one hour before use, and 
it is nioie accurate and requites less frequent cabination if allowed to warm 
up oxermglvt befoie using The lange of the catheter cell is 0 to 15 per cent 
carbon dioxide The instrument is calibrated bx the use of three known mix¬ 
tures of carbon dioxide We ha\e set air as the zeio concentration of caibon 
dioxide and ha\e three tanks of carbon-dioxide-oxvgen (approximately 2 pel 
cent, 5 per cent, and 10 per cent) for calibiation The mixtuies neie pie- 
Moush analizedln the Scholandei method 10 

It is netessaiv to lecheck the calilnation with two of the known mixtures 
at least txeix houi If dioplets of moisture, sputum, oi othei materials are 
sucked into the sampling cell it is necessary to clean it by drawing etliei 
and/or caibon tetiachlonde tlnough it and permitting it to dry thoioughlv 



lb incuts of a tlucc w n stopcock dbg 2) and two sampling catheters, 
tidal samples could lie diawn fiom two aicas foi comparison, within the space 
of one or two respir itions 

w “r , « '■»»> Ihc pulmoirar, ,cm o, ocoasimmlh, 

,r m'/k "°, 1 t t “'r"' 8 ' 0 ” ,o ° w ' ^ •> p«»pi><™i 

rv The whole blood cat lion dioxide content was determined bv the Tan 
mn.iomotnc ntetlioil Die,hole IiIwkI ,tK „as determined In (hc elas ° 
I'll racier U|,t it i ennstint temperature of 57' C Rome olthc si, 
simphs were dnwn th.oiurh the mfia.ed sampling cc i] mfn „ nc c “ 

I” " p, nI .Ki «.rc .in 

ueuru \ oi the uistnnncnt These mnhsos correlated with the ret i ^ 
"t. the ims mahrer w.thm 0 OG per cent ’ C rcad,n ^ 
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“Aheolar” gas samples ueie taken by clamping the 1 uhber tubing at the 
lunction of the endotiacheal tube eonnectoi and the toandfio canister thu 
diminishing mixing caused In the tidal flow of gas, and di aw mg the sample 
fiom the endotiacheal tube, bionelu, and the moie penpheial mensot the lime 
This “aheolai” leading is much moie stable and accuiate (ns thcckol 
by blood analyses) (Table I) when all bieathmg eftoit can he temper,ml' 
stopped, as dm mg conti oiled 01 aitifieml lespnation 

RESULTS 

The “aheolai” samples aieiaged about 33 9 pei cent higher in larhon 
dioxide content than the tidal samples taken fiom the same aiea, and most of 
the time appioxnnated moie eloseh the lanations m the pH and pCO of 
whole blood 



MOOTH LEVEL 

Flp S 


Tidal gas samples diawn fiom tlie endotiacheal tube connector, as it P r ^ 
jcets liom the mouth n\ei igc iliout 24 8 pei cent less eailicm dioxide • 11,1 
tidal samples dtawn horn the ciiimal aiea (l'ig 3) 


DISCI SPION 

1 oit\ patients line been studied in tins mannei and it has him 1011,1 
tint the tid U samples ill iwii fiom the leinon of the cumn of the trlchc i nr< 
<misisti nth highoi (Taldc 1) and at tlie height of the tune pioimhh 
neirh nppiouh tun ihcolni an <)m ‘ iheolai” samples more mad' rt 
tli ct the utunl conemti ition ol carbon dioxide of whole blood than «lt» < '** 1 * 1 


pies dnwn fiom ‘ hnrliei ” puts of the pulmonm anesthesia sistun 


(Tahh 
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.. he Po.n.e.1 out « « 

I and Coui.oe' 1 state that a single S P» sa “^ „ as V, &mM of 0 m 

~«nh an aierage or of that of the 

,htolar” samples showed a caibon dioxide com 



< irhoii diosidi 01 attend blood drawn from the pulmoinn acid snmilta- 
luoush \ ith the " dipolar” simple This would indicate that this tvpe of 
samplt is dr iwmt. t. is ii«*m no is ot luiur that haie reitntli been liiadcquatoh 
nntilitid or to whnh tin iirenlation Ins been nnpiired for a tunc This 

< "uld i isih 1 m dm to ineihanual futnis smh as letractinn In the smircoii, 
or eompri ssion <if tin him. In ]iuks iiistrunti nts or hands 

Tin n adm_s of tin < irbon dio\idt nidi reran \u\ sensitise to niiMnp 
"'dn „ s m ih, siinphti!, mi<ansid In irnipulitHs m the tidd flow Oier- 
di't< ntion oj the aiicstln tn briathimr bair i msmr continuous positm pres- 
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suie (e'en of a \ery mild degiee, 1 to 3 cm watei piessme) causes lowerin', 
of the caihon dioxide leading This indicates inadequate lentilatmn niultr 
these conditions Wilhelm, Oith, and Wnteis 12 found that “n half filled ha^ 
simply hanging down fiom an endotiachea! tube eonneetion mil create a urn 
dition of constant positne piessuic m the sjstem Ftiither piessurc is create! 
if a hand ‘icsts’ on the bag, oi the bag is fulh distended ” These Undines 
emphasize the fact that the anesthesiologist must leleasc all pitssure from the 
bieatlung bag between inflations of the lung, not o»h to allow diastoliciillim. 


T\bie il 




TIDAL SAMPLE 


“Al VFOI Ml” 




AT 

TIDAI SAM PI E 

SAMPLF 

co 3 IN '01 r/c 


BfOOD 

MOUTH IE\EI 

AT CAriNA 

VT CVRINA 

CASE 

SAMPLE 

CO IN MM Hg 

CO a IN MM Hg 

CO, IN MM Hg 

OFWiioir 

NO 

NO 

TFNS 

TENS 

TFNS 

BLOOD 


l»< 

ismr 

moon 


14 


15 


24 


2G 


8 88 
11 84 
8 88 
10 05 
14 00 


10 3G 


18 S7 
12 58 
14 00 
24 42 
21 22 
38 48 
1098 
10 3G 


34 78 
14 OG 
8 88 
11 84 
1G 00 
11 42 
14 00 


20 00 

22 94 
25 90 
37 00 
34 00 
42 92 
28 49 

23 31 

41 00 
34 GO 
00 40 
33 30 
37 00 
51 80 

42 92 
tl 82 
20 04 
23 08 
20 G4 
20 G4 
22 0G 


45 37 

44 10 
49 78 

40 75 
14 30 
4S30 

43 90 
4S0O 

45 00 
48 ’1 
47 75 

41 4" 

47 22 
40 00 
5G54 
40 81 

44 00 

48 04 
40 77 

45 54 


1 ■>■ 

7 02 
7o1 
7 47 
7 40 

7 33 
7 40 
7 57 
72" 
7 >7 

7 38 

7.3t> 

747 

741 

712 

73 

7"0 

7 40 

7 V 
7 ’3 
7 40 


of the henit, ns pointed out In Ilest and Tacloi 13 but to allow free out ow 0 
nheolni gases Sudden compiession of the lungdumig letinction In * 10 q1 ^ 
geon oi his assistants causes a high “peak” lending inomcntanh f" mu 
in a lower senes of ‘ peaks” it the ictiaetion is maintained and other arco 
of the lung are not sufficient!' \outdated to compensate foi it The hd>' r ( r1 ^ 
mgs taken during tin [iciiods of ni.idecjinte 'cnfdifion m n show » 1 

le\ el” of c 11 lion dioxide w Inle an “ahoolai ” 1 ciding taken at this time espi 
cialh after a moic wgoions inflation, \ ill indicate that caihon diox» e > 
“accumulating” in tlie blood ind both This ‘nheolai ” Hading cannot 
taken as a true atciage due <0 the conditions pointed out abmo 

This instrument Ins been 'shinblc to us in following the changes in t'< 
caihon dioxide content of the anesthetic atmospheie dm mg pounds of assist)' 
utifkid ind contiollcd jispiiafion while ndmimstciing anfstheties 1 ‘J 
‘open” thoncic piocedmcs Once the mstiumeiit is set iff) and eabbnt * 1 ^ 
is ulatneh simple to pine the sampling eithctcis mid a continuous ru" 
can he taken It is ncecssaic (o be c igilant in not dloumg secretions or w ah r 
droplets to be sucked into the s miplmg coll Tins fact lias probibh bun i" 
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■,-trument.l m «“ 

;:;:r;":i a rc tas *» >. .*» —i — * •»>»- 

and consequent!' loss atelectasis 


WHOLE 



The uir\cs it the carbon dioxide \ dues and the blood pH \alues are m- 
si 1 dud graphic llh to! low i pittern as shown m Fig 4 It will he noted that 
tidal \ alues of ( lrhon dioxide are sufluient to lollow the trend of the whole blood 
pi I and ire preterred for routine use giving a good indication of changes m 
md lnsi hi!line Hu tidil leadings at the mouth leiel are much easier to 
control dm to less uccmutilation of secretions in this area Howeicr lnria- 
ti<ms in mixing dm to i distended bicathing lng oi to inadequate relaxation 
ot thi tin sth» siolouist’s hind on the hag mu c uisc errors m samples from 

this m i 

St MM \R\ 

1 \ liuthod oi sampling ancsthetn atmospheres and recording the lana 

"'‘tis m e irh m dioxide content has been described 

- ^" rU « 1 '-‘- !> l 'c 1 kh.ii studied to deteninne the \nrntions in the carbon 
d"»xid content wh.n simpl. s ire drawn trom difierelit areas in the ‘ pulmonan- 
m» ''tin m i m Ot m 

'vtiuo i him > of ermi tro nnttsl 
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THYilIC CYSTS 

A Review of the Liter iture vsd Report of Tw o Cases 

I IFLTFMXT AYlUUM G IvRECH ClPTUX CLIFFORD F &TOREV VXD COMM VXDER 

YTllum C Umiker Medic ul Corps Umted Stvtes Avvt 
^t Alb vns, X Y 


I\TRODLCTIO\ 

A LTHOUGH Roth the lieeh nut the mediastinum aie fanlv common sites fox 
. (\stn lesions of \.inous tipes cists ausing in the thiiuus gland aie en- 
countcied most inficquentli Yntualh all cists of thnmc ongni lepoited in 
tin taili literitme neie found m svphilitic infants and neie identified ex- 
dusn c It u nec i opsi Tin nut tt sts due to svplnlis hat e 1 ai eh been desci died 
dunna the present centun llonetei inthni the last decade a diffeient vnii- 
(ti oi tin mu cist his been obsened and lesions of this tvpe hate been le- 
suted i i mu both the neck and the mediastinum Excision of tumors of the 
thiunis glmd has become commonplace m lecent rears and laige senes of 
i mis tu itcd in this m innei hate been imported In Set bold and Ins associates, 31 
Hillock' and others’ ' tet onlv a ten nonsrplnlitic tin line evsts have 
lucn molded m the literature 

I'd ides' and Laippli '' in extensile lepoits oi mediastuial tumois and 
lists do not mention this lesion The lantr of cists oi the thnnus is attested 
In the lad that the hterntmc contains reports of onlt enrht iilncli liaic been in¬ 
serted (T ihle 11 Of those four neie i emoted fiom the neck two fiom the 
mcdustmum ind two hi a comlnned cemcal and mediastinal nppionch 
None of these eniht pitients uas siphilitic The pm pose of this leport is to 
rmi'ii the htciatuie concerning thnmc cists and to lecoid two such lesions 
m huh wire excised 


HISTORIC II RF 11 H 1 

I uutnid described suppuratno changes in the thnnus, m 1832, and he 
noted other ihanscs due to stphdis durum post-jiortem examination of the two 
lonng mill ldnlts ni uhom the legions uere tound lloneier, he related the al 
t» rations in the thnnus to the c iscou- pulmonan tulioreulosis present in each pa 
turn Dubois m is in desi iilied cistu alteration of the thnnus in tlnce nen- 
hiin mf nit- who died n! umxenital svphihs lie helieicd these cists to be clue 
to sihtlitu sujipui it urn lk st,ted that the eh nines were pathognomonic of 
sipluhs md vueeesteil that m Lieut mils « is t - the alteiations uere due to siph- 
di- ritlur thin tubemdo-is 31,1111 uthois 4 - ’■ 1 v* -« . r , 

sith—i tpn ntli di-nbcd <isti. rtniisisin the thnnus Most oi those earli re 
n i d m the 1 mope in htci iture mil .11 the studies ueie mule iioni 

i t r m m! 1 1 *'n V m M ,f Tl " r ' <: " rL r ' I iu.a-.CT „t n, t nit. i x„\-u n 0 « 

1 ' ' ’ 1 a I >« n 1m. 1 * p - 


I'T 



Kojun * * tot 1 ' lit \r t Miduislmnl * T ilt< linmli of (JO Gm Nc< ropnj Flat epithelium like Clear n d liquid mulli 

jjrupis ’ i tilt, < nine and uj locular 

lindric forms sp< n 



8A : 


\tK3E)liaS OIOYHOHi dO TYXiLGOf 3Hi 


Taiii t I Bfmov j'Jovs'nmiTic Tnyitic C\stk 
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neciops} material The lepoited cists weie unneisalli attributed to sa phih 
of congenital ongin The gland in these cases was geneialh imilttt\Mit with 
the individual cists lamng in size fiom a lew millimeters in diameter tu 1 
most w alnut size ” 


In 1901, Polloson and Pien s lepoited the unsuccesstul attempt it rcnmwl 
of a fist-sized mass in the light neck of a iy> ieai old lim The mass uv 
linitialh lemoied hi moicellation, but tlie patient died the dai of operation 
PezeoUei 27 lepoited, in 1929, the paitial excision ot a eombmed (mini 
and mediastinal thimic cist which piesented as a mass in the supnsUrml 
notch ol a 5 i eai old gn 1 The base of the ti st passed behind the steinum into 
the mediastinum The stalk was amputated and the opeintion discontinued 
because of hemonhage In 1939, Hyde Selleis, and Owen 1 ' lepoited the fir-t 
complete excision of cei \ical thvmic cist The lesion piesented as a soft round 
mass about the size and shape of an oidinan hen’s egg lust below the nnglt 
ot the light jaw antenoi to the sternocleidomastoid muscle 


The first lepoits of a mediastinal thinue cist to he excised at thorn otnnn 
appealed simultaneous]} m the Ameiicnn and Bntish hteratmc in October 
1947 On Aug 23 1946, Biadfoid, Mahon, and Glow 3 lemoied n mednstnul 
thjtine cist, and stated, We aie piesentnig a thnnic cist m an adult ulm.li 
complete!} leplaees the gland, is not clue to siplulis, and is appnrcnth the 
fiist cist of its type and size to he lemoied successful ” On Sept 26, 194h 
Smait 13 lemoved a huge antenoi mediastinal thimic cist The patient sought 
attention because ot ‘tightness m the neck’ of one icai’s duiation Tins 
simptom was aggimated hi lung down When the cist could not be nmo\ei 
tin ougli the thoiacic appioach a tin i oid-ti pc cemcal incision was mn<k' 0 
complete its lemoial (TellmV patient had an antenoi mediastinal (W wbu > 
was lowei m location tlian the otheis winch lime been lepoited It picscntu 
ns a indiopaeiti oieilimg the left lentnculai configumtion Biowti, op t ( l»e 
modelnteli thick odoiless fluid (123 c c ) was lccoieicd In aspnation l ,rl ' ,r 


to thoiaeotonn 


FIIDRIOIOGI VXD 1MT01I1 

The tin nne piimoulnim is an entodcimal outgiowtli of the third bi uieln 
pouch on each side of the nndlnie, the fouitli hi.uiehial jioucli iarch O' f 
use to some thimic tissue The lowei ends oi the thud pluningeal pom 11,11 
the detached ceineal sinus hetonic solid epithelial hais which unite durim- 
the eighth week become attached to the pcinaidiuin and gi idualh sin ' u, j 
the 1 ittei into the tboi ix 3 be pi nnoidium lias a naiiow cutThke him* 11 1,1 
a thick wall consisting of seccial lucis oi (ilmdiual epithelium The U* 
tlioli.il bud piolifeiates nieguliih so that the lumen nonmilh disappear' nn ’ 
mastoinosing stiands extend into tin mesemhime The futinc lobub v ir|M 
it the ends of tlic'e In am Ins p,\ tJip (nd of tin llmd month diffi rentnti" 11 


into icoitex iml i irn dulln is nppnu nt ” 

The tin mils is i bilolnd g] md nminalli situateil in the interior inch 1 h 
mint The two lobes no <]ns<]\ joimd In eonnortne tissue but aie not I,1MI 
Bae b lobe is dn ulcd into a number ot lobule s ol iai \ mg size 3 be gl ui‘1 ( "" 
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XFFUl EX \L TH\MIC CXSTS 


of a cortex and a medulla acluch are usuallr shaiph differentiate > 

7( ,m of conneetne tissue called the ^tiandberg laaer The coxtieal ^stane 
umsxsts ot denselv packed masses of small cells aahich aie lustologicallv ident - 
cal with small lvmpbocvtes the so-called tlmnocvtes Although the oiigm o 
the themocates has not been fulh established, the piepondeianee of opinion is 
that thc\ arc hmphocates aahich hare migrated into the thvmus As the 
medulla is appicached these thvmocvtes dimmish m lrawbei and thea are 
un sparse in the medulla pioper The lattei consists piedommantlv ot 
reticular cells sinulai to those found m the leticulum ot the coitex These 
reticular cells are beliesed to he domed from the original epithelium and 
thus diffei from most other reticular cells 01 the hodv The leticular cells are 
said to gi\e rise to llnssall s coipuscles although the ongm of these bodies has 
iho been ascribed to atvopln ot teumnal blood vessels Degeneration and 
ha ahmzntion are common in HassaUs corpuscles thea sometimes become calci¬ 


fied 

Tinnuc casts a\hteh appear to be lelated to bianchial and eeivacal evsts, 
ire iisuilla demed from a lcmnant ot the thud branchial ponch Thev mar 
be loeitecl m ana position done a line extending fiom the angle of the taav 
medulla to the midhne oi the neck thence descending into the antenor 
mediastinum to the pericardium as far distant as the diaphragm These lesions 
are most frcepientla detected as an antenoi mediastinal mass on chest loent- 
arnoirrams or as a palpable mass aboae the snpiasternal notch A ceinenl 
mass espcc valla if in the suprasternal notch mna lepresent an extension of a 
mediastinal tlinnic cast or it mai he a solitaia lesion confined to the neck 


a-riot oca \xn cLassiFicvTioN 

Dubois' considered that the presence of pus m the tliamus had resulted 
from a saplnhtic inflammation of that oigan ^lmmonds 35 found great mim- 
ln i-s oi sjnrocbctcs m these eauties f hiard lelt that these aveie not abscesses 
but c pit helium lined casts filled aaitli small thaimis cells lie ohseiaed that 
smh casts in ia also be tound in children ant bout eaidence of saplnlis Eberle' 
described casts filled with pus and beheaed them to be fiom rests of the tharnne 
dm t lumen iricsted dm me fetal deaeloptncnt is o conseciuence of sa*philis 
lmc asc ribecl tlitir onem to mediillaia necrosis Iaopac **’ noting the ace 
<>i Ins pitunt ( if. a cars) and the umlateial nlteintioiis reiected the concept 
oi i chnlopmenta] irrest one] asc nice d the etiologa in lus case as due to 
tin dull ira mcic.sis aaitli utnnlir cell limns m the nctiotic area resultin'* m 
the lorm limn of a c a st 

Hun? 1 m his discussion „t hmphocpithehd casts of the neck defined a 
me in it cast ,s one hind ba rpithdmni and surrounded ba t avell dec cloned 
Umplmid s,mm, II, bclnacs that m unhid casts ire probabla demed iron, 
rcuuiim oi the than.,, dm t in.1 s,u. S . sts th ,1 tluse casts be called ‘lateral 

' 11 <WS ,,nlM, " 0< 1,1 *'« brimhui cast a term 

' ' ” " '"" h " hn ~ ]h ' W re<ontla oWrud tint thvmus 

' S "' , ' 1 ,0 »> bi-iiKIml csts Ifoaacaer , 'm 

' r, '" UMl 1,,r ,,W " ,0 - W »««> Hb,„ ,ton no unequivo" 
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cal thj nius tissue was seen Ilemz i epoi ted the ease mi olnng a 6 i ear old ha 
with a palpable mass in the posteuoi tnangle of the neck at the male oi tic 
jaw The contents of the cist i\eie not stated Papillan projections nthm 
the cyst weie coieied In a stratified squamous epithelium There Mas nn 
abundant lymphoid stioma about this, which contained Hassell's corpiKln 
Heinz, hoivevei, did not use the teim thimic cist in his description He 1 
of the opinion that these lateial limphoepithehal cists aie akin to the solid 
lymphadenomas of the neck, which occasionalli do contain squamous eju 
thelium Heuei and Andrus” leeoided an antenor mediastinal cist nhnli 
showed a configuration on loentgenogram similar to Case 1 reported hen 
They described it as a “cyst oiigmatmg m a branchial lest ” 

Peisistent tubulai remnants of the third branchial pouch (thnnie duct) 
aie thought to undeigo hemoirhage or fluid accumulation causing enlarge 
mcnt of the thmius gland Previous]} noimal chest roentgenograms m sei 
eial of these cases attest to this enlaigement The cause of fluid accumulation 
or hemoiihage has not been established Trauma seems unlikely and infection 
is not home out hi the clinical couise or hi histologic examination of then 
cised gland 

Crotti 0 desenbed (1) the ciliated cist, which mai be denied from w 
eial piocesses within the gland, and (2) the congenital syphilitic cist hhc 
wlieie in lus text lie mentioned “hcmonhagic cjsts” due to rnptuic of terminal 
blood lessels into a pi donned epithehnm-hned cant}, a lemnant of the thnnie 
duct and almost alw ai s found m congenital syphilis 

Lwing 10 states that these ejsts maj he denied iiom (1) the epithelial 
canals of the cmlnional thmius which persist and form one or scicral sun 
oi laige cysts, and espcnalli fiequent m syphilitic patients, (2) dennnu 
cists, (3) miasion and distention of Hassall’s corpuscles, and (4) eistio 
li mphangioma 

Speei 3 " obseried that thimic evsts mai he of flic types, deidoping ( 1 
fiom embryonal remnants of the fhvmophniyngonl ducts, the branchial < et 
oi the thnnie tubules (2) from sequestintion pioducts in pathologic w'" 
lions of the gland (3) fiom dcgcneiating Jlassall’s corpuscles, (4) from 1'ml” 
icsscls blood lessels, oi connccfnc tissue in larious stages of tlnniK <R ' c "h 
ment Inperplasn oi iniolution, and ( r >) fiom neoplastic processes in 
limphoid citoicticulai oi connectne tissues 

AVc bclicic that thimic cists may be divided logicalli into three group 
(1) congenital (2) litflamm iton and (3) neoplastic The nonneoplnstie n"^ 
inflnmnntori cists of tlie thimus icjioited heie aie probabli congenita 
origin in tint a congenital defect mai hue been piesent in the form ot 
patent thimic oi thnnojilninige il duct persisting until such time as nin< * 
hemorrhagic distention occur!cd Win this happens is not known Tist'rr 
suiting tiom infection ipjieu unaunbli to In due to siphilis > 

rntlier common in the past thimic cists of this ctmlogi aie now rare!' f ^ 
counteied fists oeuirring in thnnie neoplasms can piobabli he xitt>lluitc 
to degeneration and neciosis of the tumor 
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l’h\«irnl (\ ttuin ittim and 1ihorntnrv studies nerc normal The Kalin te~t was negatne The 
int* nor m,sli e-twal nil * nlmh incrlna both hilai Tigions, extended upward to the level of 
th Mi mil notih Tlu tin-i rnuM not Ik , lenrh dflmeitnl in the lutenl vien A che«t film 
m nh in D, tol* r, l'>11 had nl n *.11000 on abnormal right ^upirior mediastinal shadow Con 
i h rthh i idnrgt ment of tin mass to tin lift during the lntirnnmg three months was *cm 
\ngm- irilni„rij !ne -tiulu s ilul not di nion«trite an\ opiufuatian cu the lesion Broneho 

"I n laamination honed the tmelii ohroneln il tree to )>e normil in configuration with no 

in him of bronchial compression Brora hogranet estnliliMieil the pre tnec of lnlnteril 

1 toil Inert i i* mill mo t marked imolnnii nt on the left On Mirili d-t ldld, a left thorn 

ritonn nn* pTfortmd through n po tirolnlerd incision \ fru pleural spate was emountered 
Tt i l mn hiet t iti h ft Ion* r loo* nan Jir*t re e* tetl 

Mtintun n i- tlon dire* It 1 to the niialia-tuial tumor It n is found to lx> completeU 
r\ il m tiiinri The prest ntmg surface npjteare.1 to K rough!* otal in shapt nnd measured 
il nt 4 rri m diauit r Tim mi * pri* nted mir tin It ft aunt It iml tin phremt mrve and 

1 n mjnouim v 1 eourtd onr the **t nt tlu jumtum of its middle ami posterior 

t'ul T! jhrtai n n, m, ndlii r. nt to tin rap ill. Tie c»st 0 »erli* tin as,a nding aorta 

rl ll norm- . h tat. rdmg , utw ird to tin h ft to tin point of i ih. off of the «uMati in 
m r* ,V, K d T1 ,1 urn u ,s s tr ,pp. 1 from tin cp ul, uitli nlativoeas, \\| u |, 

t , , a u . l.m 1 , ns t, 1 fr.m th .a] ul of th, nu th, 1, ion u m ,mrfor,t, d and sonu 

’ ’ ! r '' r "’ Hi ca t m found to .at. ml m, lialli rro mg tlm 
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tissue Tlie ctst contmned unten, amber colored fluid Tlie cW wall varied m IhirJn- f 
seternl millimeters in the upper portion to several centimeter' at the lower poll s r 
<tsts were found within the solid portions nnd seemed to drain into the 1 irge niuntfat t 
The inner surface of the cast was shaggt nnd gratmli red, watli numerous tnl*e< uHror* d" 

", B) 



Up 7—(Cost J ) Photograph of tlnmlc cist 4 Outer surfnee h Cut surface 

Microscopn alia, the Jargi cast and its communicating spaces wire lined In low c' 1 ' 
ipithelium or pavement cell' firmn nits of medullar, and i ortn il tlivniK tissue wen r, 
nimble in the trail, within the lntrncistie papillnri projections, nn<l in the h >i 
trnhmulie I oom , irri gul irlt 'Impi d, or spherical bodies were found w itlun the hum n ^ 
weri eomjiO'i d of riticulum celts idmixcd with thtnioiitcs ind iiitlanim iton ci II- i ni 
pi irtd to represent sequestra of midullnrt tissue V fi w small ctstic span s »onttiH 
numerous cholc-ti rol ert'tnls 

Di*cus\ion of the ITi\lnlo/iic Fmrhur/s — Fvinnnation of multiple sections dcnionsirat 1 
prohibit I i„i, m the dote lopnu n( of the ctsts tFig JO, .1) 1 hr sm.a lle't it in situitcd 1 * 

llic , enter of n Ultimo lobule nnd their linings consisted of merlull irt ritnulum (h 'ft ^ 
inn C) As the ot'ts grew larger two changes 1 k.c mm npparonf The mi dull m n w '' 
inmpri 'id ind fin illt dt'tppi ind ivept for n thin Inter of compn ml ritnulum r ‘ 
which now ippoarcd as pm mint nils The norm lilt inconspicuous strancllnrg rnan‘' , U Tl 
1 1 "ii c Inter, which forms tin ron u emiodull irt hound irt undortvi nt mnrrvid tliiclcning 
■ olligcnoU' eonnoc lit! ti'-ue (Fig JO, f j Tin end rc-nlt was i thne J itc re d et t w ill r " 
si'tm„ of aa mm rino t thin later of pm mint nil', a briml lonncctm tis oe later an’ “ 
later of eoiapre /,] fhtmic rortir i] ti ee ue 
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TREATMENT 

The preopeiatne diagnosis of a thvnne CASt is piesumplnc \m umlm 
nosed cenical ox antenoi mediastinal mass raai lepxesent smh a lesion Tie 
pxesence of a mass that could be a cjst of the thymus is the indication fur its 
remo\aI The cjst should he completely excised This is usualh atcompiislud 
eithei thiough a ceiAical or thoiaeic appioach, dependent upon the locthm 
of the mass At times a combined appioach ma\ be icqmrcd in order to 
accomplish complete lemoial of a thjmxe cist which lies pnith m the mek 
and paitly in the mediastinum 


SUM AJAR! 

Two thymic cjsts, which picscntcd as antenoi mediastinal masses on elie t 
loentgenograms and were diagnosed b\ histologic examination follow mg cvmoa 
at thoracotomy, ha\e been lepoited Eight additional thvnne txsts cacfc*! 
through a comical incision oi at thoracotomt, ox both, haie been tabulated from 
the hteiatuxe The Iiteiatuie pextinent to this subject has been ic vie wed 

A simple classification of thvmic cjsts has been pioposed (The thvnne 
CASts which avc haie leported and collected weie nonniflammaton, noniico 
plastic, and weie piobahh of congenital ongm ) Thymic cjsts become ehm 
eallj r manifest when fluid accumulation oi hemonhage occuis into a tlnmic 
duct oi thwmophamigen] duet lemnant The cause of this phenomenon bj' 
not been established 

Thymic cysts present in the neck oi antenoi mediastinum and usunfiv 
give rise to no sj r mptoms Thei maj be umloculni oi multilocnlni The lining 
epithelium is chaiactensticallv cnboidal oi pai ement-U pe epithclmni These 
cjsts commonly contain fluid a\ ith fiesh 01 old blood elements and cellular 
debus Avithm then caAities 

An accurate preopeiatne diagnosis of these lesions is usualh impossible 
The ti eatment of choice is total excision 
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THE RELATIONSHIP BETWEEN MEDIASTINAL LIPOMAS A\D THE 

THYMUS 

Morris Rubiv, M D , \\'d Sidxev Mishkiv, M D 
New York, N Y 

A PATIENT was lecenth found at opeiation to June a mediastinal tumor 
containing thvnne and fatta tissue Tins unusual tumoi aroused onr m 
teiest because Die possibility suggested itself that mediastinal lipomas nm 
oiigmate m the tlmnus, as a lesult of the mfiltiation of the organ with fat 
during its imolution A lewear of the hteratiue of so-called lipotlmnomas (the 
tumoi encounteied in om patient seas leptesentutne of this type) and liponm 
of the mediastinum gaae support foi this Ivspothesis It at as noted that mth 
feu exceptions mtiathoiacic lipomas aie located in the nnteiior mediastinum 
in fiont of the heait aud gieat -vessels Mam of the Inige lipomas, exceeding 
the bounds of the mediastinal eompaitment, ame connected In a pedicle or i 
pio]ection of tissue mth the thvnnc aiea Paiticnlaih significant nas the 
finding of thvmic tissue m some of these lipomas It can be assumed there 
foie that mediastinal lipomas mar be ielated to the tlmnus 

CASE RFPORT 

E C a 19 pear old woman from Puerto Rico, was admitted to the Thoracic Surgical 
Service of Warnsam i Cit\ Hospital on Tuli 23, 1952, complaining of exertional clie't pun 
of six months’ duration The pnm lias sharp, nonradinting, mid localized to the second and 
third intercostal spaces to the right of the sternum Five rears prenoush a chest tm 
film taken after a seizure of pneuuionn, had been interpreted ns showing enlnrgiment of the 
heart The patient wns adii'ed to consult a cardiologist, which she did not do 

On Vpnl 10 1932, «hc was admitted in labor to the Obstetrical Senate of (he Worri'ama 
Cite Hospital A chest roentgenogram at this time rotcahd a I irgt inn's in the anterior 
mediastinum to the right of the heart (Fig 1) It ins triangular in «hnpe with the tn c e 
resting on the diaphragm, the apex blending with the gupi rior mediastinum Mbtciiorthx 
was the decreased deusiti of the peripheral portion of the tumor m comparison to the central 
area Following an uneventful dclivcn, the patient was discharged and ndxi<ed to return 
after convalescence On rondmission to the hospital two monllis later the pitunt «tut<d tint 
shortness of breath had mcren«ed in Seventy 

Phisieil exnnnnatjon revealed a well di velopvd woman not in respirator! distress lx 
oi pt for dullness md dinnnislii d breath sounds over the right chest nnteriorh, no other 
phisieil abnormalities ware found Routine Inborvtorv studiis were vnthin normal limit* 
01 m <t x rav i a iminatiniis rinalid findings Similar to those noti d upon tin first admission 
A broneho'iopx wa~ mgxtitc VngioeardiogrnpUu. studies* showed the mass (<> be unrildel 
to the In art and gr< at ie«s(ls Prom the radiographic anpearance of the tumor a m< dia e tinal 
lipoma w is eonsidi n d ihe most likeh possjbiliu 

On G ept 21 1032 the nndiastimim vv is exposed through a right po-tero! iti nl inci'inn 
V 1 irgi Well i lie ipsulated lobulat* d m Ms was found m tin anti rior midlisfinum nd)ae nt 
to tho heart Tin nia>s w ts conn al in sliujie with the 1 a c e on tin dinphrigm and njitx 
tvndvng a c a pcdule into the superior mi di i~tiniim Tin tumor hid the gross ippearalice 
of a tipomn Tin ma ° was eori r» d bi nudiistinil pburi and was , null niobibr<sl from ’h* 

from the Thoracic Stirclenl Venice aro r rl» min C)t> Hospital 
received for publication t>ct er is-? 

•Done bj Dr 3V RnsenhlitiU 
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blood \esscls were visible On section tbe tumor vrns found to con«i«t of fnttv ti -.ui with 
numerous den«er grayish arcus Microscopic examination revealed a mixture of Minnie art 
fatty tissue (Fig 3) Both elements were distributed in an irregular nraimr tliroujjiout 
the tumor mass The fattj tissue appeared normal throughout The tlnmic oilmen* ira« 
arranged in the lobular pattern strongh suggesting normal tlivnnc tissue mth vortical ami 
medullarv zones The cortical portions of these lobules consisted almost cntirelv of mature 
adult lymphocytes Distinct Hnssnll corpuscles were found spnrsch scattered in the medul 
larv portions of these lobules The corpuscles consisted of irregularh ovoid toriv of amor 
phous basophilic material surrounded bv one or two concentric rings of flnttemd «<itnrooid 
cells with finely granular decplv eosinophilic cytoplasm and large oroid nuclei There wa« 
no evndence of mabgnancv 

DISCUSSION 

Benign mediastinal tumors consisting of an adnn\tme of tlnmic and adipose 
tissue aie late Only three such eases have been described picuouslv Andrus 
and Foot 1 published the fiist such case in 1937 The patient was a 13 vear old 
bov v\ho was found to have a large mediastinal tumoi which was producing 
dvspnea and cough At operation an enoimous tumoi weighing 2,235 grams 
was successfully removed The tumor was found to contain tlivmic tissue and 
fat The second case was published bv Bigelow and Elilei m 1952 ! The patient 
was a 10-veai old girl who had cough and bloodv s]nitum A smitlui tlnmic 
tumor was removed successful!} Tlie patient was followed foi fom a ears with 
out evidence of leeurrence A third ease, desenbed In Gloss 3 in his recent booh, 
was that of a thvmoma removed from a 14-veai-old bov, who was found to hare 
a mediastinal mass following routine chest film examination It was thoucht 
to be a lipoma befoie opeiation At opeiation a tumoi was found in the anterior 
mediastinum extending down fiom the left lobe of the tlmmis It was composed 
of lvniphoid elements and large amounts of fattv tissue The child was well 
six months aflei opeiation Bauetv and Conn 4 quote a possible fouith cue 
of hpotlmnoma tieated In Houdnid Fnfoilunateh Houdnid’s icpoit was 
not available foi studv 

The cases cited have eeitain fcatmes in eonimon Thev were nil found 
in cluldieii between the ages of 10 and 15 venrx 5 Yp aie assuming that the 
mass m our patient was piexcut when a so called enlnigcd lieait was found w 
tlie chest x rnv cxnnnimtion at the age of 14 veal's Such tumors mav simulate 
cardinc enlnigcinent as shown m a case icpoit bv Gottlieb, Baei, and Iordan 
In their patient, a 30 vcni old white man, a mediastinal lipoma, attached to llm 
pcucardiuni, was diagnosed oiigmalh as cardiac enlargement With the ever 
tioii of the patient lcpoited In Gross the olhci-s had svmptoms referable to pre^ 
sine of the tumor none had svmptoms of nnnsthema gravis nor was tlieie ru 
donee of mnliginncv Bigelow and Bhler eomed the tcnn, “hpotlmnoma vviurb 
is descriptive of the disease and appaientlv acceptable foi this tvpc ot tumor 
The term hpotlmnoma was also used bv IToudnid 5X1101)10001 not these tumors 
are true timnonns or hvpei plasm of both the tlmnie and fattv tissue is difficult 
to sav 

These rare tumors oeeunmg apparentlv m ehildren 011K pi (sent a mini 
her of interesting problems ns to their pathogenesis and possible relationship t° 
mediastinal lipomas The Ihvmus origin lies as paired stiuctnres from d' c 
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third and tourth gill arches m the same general region as those oi the parathv 
rui.l "land The structures descend laterallv m the neck and, after niee ing 
the nndhnr enter the anterior part of the superior mediastinum behind the 
sternum Thvma rests mar occur along the course of migration into t c 
mediastinum The subsequent development oi the tlirmus is one oi enlarge¬ 
ment dunntr childhood reaching a maximum m the late teens followed bv a 
slow involution with replacement hv adipose tissue m which remnants of thvmie 
tissue nnv be present Thus it is conceivable that tumors of the thrums dur¬ 
ing ibis pen ml of growth and involution mar consist ot both thvmie and fattv 
components A\ ith involution oi the thvmie element the lipomatous portion mav 
continue to crow This idea is supported hr the fact that lipothvmomas have 
not been described m the older age groups It is also possible that a lipoma 
can oricinatc from thvmie fat alter involution had occurred In cither ease 
some anatomic relationship of lipomas with the thvmie area should have been 
noted At ith this new in mtnd an analvsis was made of the recorded cases of 
mediastinal lipomas 

Oi the fiftv-cicht lipomas recentlv analvzed hv Keelev and his co-workers :1 
fortv-two were cntirelv in the anterior mediastinum, sir m the eerneomedi- 
asttml region Ten were dumbbell shaped composed of an intra- and extra- 
thoracic component connected bv an isthmus of tissue through an opening m an 
intercostal space or more rareh in the sternum, ^ome doubt has been raised 
whether tins last croup should be included with the mtrathoracic lipomas The 
met nevertheless remains that m all ot these cases some anatomic relationship 
to the anterior mediastinum was present Lipomas m the postenor and middle 
mediastinum are rare’ 

An analvsi, was made oi the gross and microscopic findings of the reported 
< ase> with reference to points oi attachment and possible thvmie tissue rem- 
n nts In some oi the cases the description ot the operation oi netropsv findings 
was too brief to permit analvsis A relationship with the thvnuc region was 
r>corded in twelve of the larger tumors as mav he gathered from such state¬ 
ments ->s a pedicle ivtcndimr to the suprasternal notch a pedicle from the 
trih of the m.rta projections m the thvmie area or projections in the 
superior mediastinum ’ * f ' An unpublished case of a mediastinal lipoma 
with i pedicle attachment to the tlnnm ana which was removed surgicallv was 
dc-venlicil to us hv Dr T A1 < hamborlain 1 

Thvnuc r.nm nils acre mentioned in three cases of mediastinal hponim 
v 'Uih tis-m was pres-, at m tin pedicle in a case reported In Beatson * <?nml lr 
11v 1,mn<1 111 ,lie - otter ot the lipoma in the cases reported hv Burietv 

"; h imr " u? ^ t" omcuval.le that thvnuc remnants 

,Y ,t luv. Dan demons,mud m other cas.-s ,f M1 fh, m„t blocks of tissue were 
oi pirtnul rh from the (tutor oi tin tumor 
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cemeomediastinal lipoma which was removed tlnough a eemcal incision is one 
lcpoited bv Graham and Wiese 18 Whether such lipomas lesnlt from thvmic 
rests is an interesting point of conieetuie 







Kip: 4 —DJnprmnmatJc presentation of the anatomic locations of Jntrathoraclc 
t \nt rlor m« dlastiruil / Cer\IcomedlasUnnI C \nterlor mediastinal showing down" fly* 
projection of the Iur^i_ tumors The resulting *lmpe of the mass is prohah/j fnflu need u\ u 
point of fixation In the thjmlc r«t.lon and its stmisolhl consM^ne^ at hod\ temperature n* u 
com « to re^t on the dlnplinunn 


It is tlms possible to monstmet tlie eioJulion oj Die larger liponns is 
follows A liponi i 01 lipotln inonia m;n ni isc from the thimus and ini' ivninin 
loeihred to tlie tliMntc area or dong its course of migntion into the cbest (hi? 
-I .1 1 if its period of gi ow t h is short or if it is detected enih h tumor ■> im', 
theretore project njvwnd into the nook, forming a tunioi of the ecr\ noinedins 
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tnu! tvi.e (4 B) In mot of the semi solid consistent of fat at bodv tempera¬ 
ture the further growth of the tumor influenced In graviti is downward The 
tumor descending into the anterior mediastinum in front of the heart soon 
rest*, on the diaphragm It there begins to spread lateialh and max pioicc 
into both pleural cauties or remain localized to one side Because it maintains 
a fixed relation to its point of origin, it assumes a flasklike contour, a feature 
characteristic of such tumors bofoic thex become xerx laige (Fig 4, C) This 
“Brltnmexcr flask’ appearance of lipomas due to their attachment at the 
supenor pole, is eloarlx shown m the specimen remoxed bx Smart and Thomp¬ 
son K 

If the tumor is distoxercd eailx in life both thx*mus and fattx elemeuts max 
he found On the other hand, if lmolution has taken place, fattx tissue pre¬ 
dominates 1 lpomas and hpothxmomas of eompnrnble size have theiefore a 
suml.ii radiographic appearance Considering the age gioup in xxhieh the 
Iipothxmonms ,ut found it is coneeixnhlc that xxith mxolution of the thxnuc 
element the fattx element max persist as a lipoma Because of the sloxx gioxxdh 
of the tumors sxmptoms aie absent until later m life when the mass has become 
siifln a nth large to interfere with the functions of the heart and lungs 

The ri latnmsJnp ot the tlixmus to mediastinal lipomas bears resemblance 
to other tumors found m the same region xxhieh aic also considered to originate 
from the sune milage ns the tlixmus nnmelx, dermoids and teratomas Hed- 
blnm dixidcd these tumors into those of the antenor mediastinum and of the 
retrostunil and suprasternal aicas"' 1 Hourglass and presternal xaneties linxe 
also been descrilnd Huslix"' describes deimolds as midline tumors which often 
lnxr n pedicle stretching from the tumoi to the center of the chest lie also men¬ 
tions that the most icasoiiable explanation of the origin of these tumors is from 
abnormalities of the third and fourth gill niches an area xxlierc dexelopment as¬ 
sumes i great decree of complexitx due to the lelntionship of the xonous getmi- 
nal lux ots. «.(hlumhei gei," in a stuelx of sixteen teratomas of the antenor medi¬ 
astinum luId 1h.it such tumors piolnblx aiise from tissue disloeation in the an 
1 me of the thx mils It is more than a coincidence tint two tumors xxhieh are eon- 
sidi ud nlit.sl to the tlixmus should Imxe a comparable topographic location 
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\ tumor of the tlixmus .onsistuur ot an admixture of thx mu and adipose 
tissm is drams, d Si„l, tumors found in elnldrcn c.nlx luxe bun designated 
is lipoilnmom is ( utam Miml mins hetw.en lipomas md lipothxmomas ire 
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S IM K Tufner fint periormed extraparietal stripping m 1S91 the opera- 
tnm Ins been used wath modific itions In thoracic surgeons all over the world 
To 11 untun the collapse effected In extrapleural separation ot the pauetal 
pleura irom the chest nail a multitude ot substances hate been used melud- 
im_ T air tat musi le pirafhn oil gauze Cellophane rubber fiberglass v>ool 
and mam other substances For a time paraffin v. as wicldc used but because 
ot complications espeeiallc lung perioration this method also graduallv tell 
into disuse 

In 1**4'' \\iKnu* reported extrapleural pneumouohsis with Lueite plom- 
lnn. Mihsuiuenth Trent and his associates 1 in IQ48 reported experiences 
with title one eases m acliicli tins method was used Independentlv from 
WiKon in Tap-ui m 1*^47 Xatraisln Tsuji and Mmoguehu 4 found that Lueite 
m do lorm of spheres v as inert in the extiapleural space and maintained a 
satisnc ton coll ljise of the lumr thee reported good results in 126 eases m 
l°4s) Ifoutecr m spite ot the carle good results Wilson m America, em¬ 
phasize d tin experimental nature ot the operation and warned asramst ex- 
* 4 ssie, optimism Trent discanb d this operation in Tanuare 1947 when late 
< oiiiplu '•tmiis Ik can to ouur he reported lus expcncnccs with this opeta- 
tmu i!i P'4 V 

In lip in the simphcite ot the opcntion and the immediate enod results 
ippiahd to hoth ihe patients m<l the sunnons and mam patients refused to 
hie t m but the bill opentum the indications ior this operation were 
br<ia»l< tn<1 to include those which would usualla snucet thoracopl ist\ as 
lie c ;ut lion c t c lorn c The operation of the plombute t\]ve w is wadelr used 
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+Po«Ul\e sputum In illr»*ot pm ar 
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<Tli Itallriz h! numb* r5 In licit*' th< numb* r of hill* In wlilcli llul 1 w'l* 'iccumuHb I 
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1NADV ET \L EXTRAPLEURAL FKEUMOXOLXSIS 

, 1949, at forts national sanatorium* and on isliom 
studs ssas carried out ftom fne months to tss o^eais after t,^e°^* ove d f 32 
per cent after fne to elmen months)^ ^ fid> and 6 pei cent were 

^from the operation included twenty-four 
nostopnatne cants peifoiations (2 2 pei cent), fom cavity peifoiations drn- 
Wi operation eight bronchopleural fistulas, thnteen sinus formations, seven 
tuberculous extrapleui al empsemas and eight nontubeiculous 
sen Intel he r icported that lung peifoiation increased from 2 2 per cent 
7 7 per unt and empsema ftom 0 6 per cent to 3 5 pei cent m the same senes 
The incidence of these complications widely vailed m each sanatoiium It is 
gem rails accepted that the less imolsement of the lung theie is befote opeia- 
tmn tin fewei t!ie complications that will occui Nagaishi lepoited eleven 
pci(orations (2 8 pei cent) m 393 cases Snsvazaln 8 lepoited 5 4 pei cent in 
l-js (.uses at National Huoshuua Sanatoiium in 1950 The highest repoited m- 
(idemc of lung peifoiation ssas 17 8 pei cent m 90 cases m Kamo National 
s>aintmuim *■ 

Todas suigcons in sanatoimms aie busilv occupied in lemovmg these 
halls In National Okasama Sanatoiium fiom Mas, 1948, until Mnich, 1950, 
nincts smcii patients uoie opeiated upon hi this method, a total of 106 opeia- 
t ions sens pci funned bp until this time tlnee opeiative deaths, one death 
due to lumoptssis s\ith lung perforation, six hurg perforations, and six em- 
pseinns base oeeiured, and m fifts sesen cases extiaplemal plastic balls were 
renmud im sailed leasons It is esident that the longei the cases are fol¬ 
lowed up the mme the complications become esident This leport is based 
on an nmlssis of stxts three cases, in which extiapleuial plastic balls were 
ratios cd fiom the patients Me feel that it is impoitaut to lepoit oui ex- 
piiurn with this leopnntion at this tune, foi little literatme is available 
oil opt r hums of this ts pe The practice of i emos mg the extrapleui al plastic 
halls is spreading and some dangers accompans an opeiation of this kind 

\s dims ox m sun vl oi extrvilfuksl plastic balls 

In total sixts three opemtmns wete performed on snxts two patients Of 

" U ;; , MM ' '\ tr 7‘T !’l°"ihagc and thiec sice plomhage following thora- 

l ! ' ,,<U t!lc ^ not been closed (Table I) The reason L, 

tlu rurnn \\ of 1 ho plastic balls aic shown in Table II 

In T .hie I m the column headed “Indication ioi Plombimc ’ the wmd „ 7 

" ls ™ s ”»'' «nd had a local, J 

T\nn 11 i„i Kr\io\\i or 1 ‘iombagi 
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THE JOUR.X IE Ot THORACIC SCRGERA 


in uppci lung field with small eaeite situated at a distance tram the < last w ill 
01 without ewdent caeife and wliose sputum contained .wante tuhcule huilli 
01 no bacilli Bad lefers to a patient, who had a huge unite, espeuiille one 
situated close to the chest wall, oi so-called “lobite supericura (cvtoirau 
lesion) and also those patients whose sputum was highh laden with aud i.ist 
bacilli Complications oecimed moie fiequenth in patients who hid had 
indications But it is notewoitln that m the couise oi time postopuatiee 
complications, especiallj the side effects of the plastic ball itscii such as 
fluid accumulation m the balls inaikedh mcicased mcspectnc of pioopu itiu 
indications 

operative findings 

1 Lung Pcrfoiation —At opeiation peifoiation of lung was found in loin 
patients, one was not chmcalh detected pnoi to operation A small, biowiusli 
black neciotie change on the paiicta! pleura which was considered as the he 
ginning stage ot peifoiation, was found m two patients 

2 Extiapleural Empyema —Empeema was found m nine cases m 1 ot 
which it was not diagnosed pieoperatieele 

d Fluid Accumulation in Balls —Fluid accumulation in the plastic ball was 
iound m thnte-two cases Seventeen of the thnte-two weie uippuiatnc in 
eluding appaienth tubeiculous granulation mass others weie scions oi sliglith 
turbid and then coloi caned some contained a filnm mass oi a gramflomatoiis 
mass Bioken plastic halls weie found m nine patients, and in most fluid was o\ 
istent In elec cn cases the tubeielc baeillus was detected In eultuic fiom these It 
is noticeable that fluid accumulates moie oi less in the halls in the course of time 
foi this suggests that inflammation mostlv tubeiculous intcetion occurs m the 
extrapleural space sooner oi Jatci 

I Ca]jude Bctuecn the Balls —The membrane between tlie balls was eeic 
Aim m cases clinch did not elapse so long after plombngc Thciefoic m these 
eaih eases, the renioeal of plastic hills was moderateh difficult tcchnnall' 
except in empeema cases In fact, m one case the halls weic so fiimh embedded 
that lemoeal was impossible without cndangeiing the patient s life In one case 
the attempt was abandoned aftei seeen halls had been icmoeed and the laeite 
had been cuteied, this cise dec eloped tubeiculous wound infection But in 
later cases m which more than two cenrs had elapsed aftei plombngc the mem 
brnne between the sphcies was usunlh fragile and tubeiculous granulation 
tissue existed in most cases Thciefoic lcmocal of halls was lelaticelc cisc 
in these eases Of courae in empeema eases the membrane was cmnpletclc dis 
solced and the halls weie afloat in pus 

0IERVTIC1 TFCHNIcp 1 

This opei ition is gcnerallc more difficult and blood loss during open it ion is 
"renter thin in an oidmarc primarc thoiaioplastc for the pciiosteum is lmrd 
and the nh is fi.unle due to the presume caused be the bills In nunc / isrs 
cchen the ipc\ of the lunar hid been pushed fifteen he the precious operation it 
eeas ininc<cssare to loscst the first lib and ti inseersc proi Css but it i- mu 
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wmm ™ Ktalc w Olup the peiioOeum ot the first >.b to ie(l,tee evtit.pleu..l 
spare and tints to present the icc,pension ot the inns In one■ stoge J ls 1’ ' 
slide to resect hie abs (Item the second to the sttth) lot the Inn, » 
moderate!! collapsed b, plombagc end the efteets on the «u koij ■> sn 
b. rib reseetton are less than m o.dtnat, pantan- tho.aeoplastr T1 e opeat. 
pound eras nltvats pamaiib closed m spite ot the existence of Inn, petfotatton 

orempvema 

Of the three patients with lung peiioration, one liad Mound sepamtiou an 
two dev eloped a sinus But m empyema cases all were euied pi mi an y 
course, the opoiation is to he divided and sufficient «h icsection is to be pei- 
formed m the cases m which the lesion oi the lung has not been contiolled be 
plmnbage or m poor-usk cases, that is, rib icsection is to be limited to the extent 
of obliterating the extrapleural space m eases m which the Inns lesion has been 
controlled In plombage 


OI'FR VTIVK RESULTS 

Thu e were three operaticc deaths These will be buellc desenbed Postop- 
ciatnc lompluations aie sumnnuzed m Table III it demolish at es that opei- 
itnc (oniplications omn more ticqnentK than in the usual pnmaic thoiaco- 
pl ts(\ 

Tible ru 


mSTOPf tlATIVT covtmr CT10NS _ 

1 Operative death 
a Tempornrv «mus formation 
t Tutcrculous cinov formition 
1 Simis formation with bronclual fistula 
r i \\ ound «i pant ion with bronchi'll fistula 


NO Of r ATI ENTS 
3 
1 
3 

1 


rc^E RFl'ORTS 

<w t tCnsi 10 Table I) —T L a J3 venr old nnui, wn.- admitted to Xntionnl 
Ot i'vtui '-anntnrium un q C p| " 1040 Ho complained of n =mnll amount of cough and 
-putum ( oncentrat.d 'putum wan "loaded” with tubercle bacilli on >=menr Direct 
radiogram of ehe-t revealed «lightlv- dense infiltration m the left upper lung field, and a 
productive nodular -hadon mas visible in right upper field On Xov 10 1040, left extra 
pbural pneumonolt•iii with pli-tic balls nn« pirformed, on Mnv IS, 1050 right plombage 
on« 51 if emu d \fter plomba^i the pit mm * mineral condition was good and the com 

plamt. limns disappeared but -putum was oreiKionalh positive In concentration method 
Thcr f ,rv nnioval of left i>xtr tplcurul plomb ige was attempted on Xov dl 1010 Ml 
tain vuti \i r\ firmlv cmladdcd and removal w is vm difficult On removnl of the last 
tail < ml > dded in nnterior np.i mn. ive bleeding abruptlv occurred Because the control 
"f «»■ bU din., wa. impossvblc the wound warn prinmnlv clo«cd in three lnvers after tiofit 
- parting I>n toperattve cour-e was dramatic Harked swelling of the left chest 
, rv ‘' ! “IT'vred md the patient complained of tightness nnd dvs p n 0n But neither 

‘. ! ' M "‘’ T n "' Uc frow "° uni1 occurred On the fourteenth po-toperativc dav re 
- oat . f -vin j art wa- n.adv \t that time no bleeding oe.urrod but on the eighteenth 
, 1 «n. div ma iv. h, morrl.a^ from wound oe.urred nnd subsequent), 1 s 1Im ]ar 

v v la 'V. < rr:T ^ be ^ ^ wr^ 

, 1 , ' ’ 1 lnnV - ,lu lr >j«ed upon removal of the last 





THF JOUKWI 01 THORVCIC SLRGfR\ 


no 



Ill- 1—(Ciu-t I Po^t* ronnUrlor roentpmoprmn of thr cln «t slioulnc rlj- lit < ^tmpliunl 

plomb iprc (Dec IS l^soj 



1 it, - — l I « t r< int rh t brontliopntni MimWnu Juni, i>* rforath n <J*«b n 1> I KUbt 

I \t> nil bronrhotrmi 
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oc vphts of age, was admitted on Jnb 

Cvsi 2 (Csc J2, ™ P° SltlVe f ° r tUbSr f 

jats, complaining of coug in 11 on admission, revealed a dense shadow n 

VirilJi V roentgenogram of the c ‘ es » ca Ued “lobxtfi supdneuro ” KigW extra 

eluding a cum m nght upper lung field a on No v 26, 1948 Stripping was 

,,Kuril pneumom.lv-is with pin-tic bn ’ 3 1 b Hs we re inS erted Clinical symptoms 

Lcult’duc to hard thicK f ’“” positive sputum tie removal of the 
remained unchanged after P on J 1,a * Dircc t radiogram showed no changes xn 

plastic bill* » thoracoplastv was bTOnc hogram revealed lung perforation, 

the extrapleural -pace and balls, ut P^°P r . , 23 l9gi the removal of the plastic 

balls was attempted \» -oon a- the ba to excessive use of narcosis (X 0 

Because the pat,eat was uneon-cious during ope £ ^ aspiratea blood throngh 

, r of 4 per cent Pantopon scopolamine and We «. taWe At autopsy, there were 

a lung perforation and died from suffocation on >e P S directly com 

found mx perforations of large and small sices ranging from 1 ’ 

muin.-.t.-X to three « gmental broach, of the upper lobe 



Vi" "—U it-f 3 ) I c»"l ncant. Hur ro< ntccnonmm of chest show Inc left extrapleural plombagc 

fWnj to 1051) 


Cvsr 1 (Cav 22, Table 1) —K M, a 37 venrold man, was admitted on Julj 9, 1930 
!1< had umh rgone left extrapleural pticumonolv-is with plastic halls in another lios 
I ilnl hi tub J'MO Complaint- included cough and sputum, positive for tubercle bacilli 
on diti ‘*1 tin nr \ roentgem^ram of the cho-t, made on admission, revealed a lung mod 
1 , >ti H i dla) i 1 b\ l lie it * 1 ill plombage nnd a thin difTu«e -hndow, suspected of being 
ttii hi'vi me spr.ad liluw tho plombane on left side and scattered nodular shadow in 
n -h lower bini, mil There wax no fluid in the balls nnd extrapleural space, but the 
O' d ,n i 1 tw in tin 1 ill- wn- blurred nnd thin, suggesting liquefaction He was occa 
i nlh fiviti-h but the j itunt s ginoral condition wns good Bronehogram revealed lung 
jnf nti.i ,l.t " uni h On«Kpt 21, )o-,) j removal of the plastic bills was attempted 
"< 11 r " n ' 1 ' nrl M1 lut| h perforations were found Mound \\n« closed primanlv 
V ” M> ' , .'"anv, due woukI .partition oc.urrcd nnd tuberculous mucopurulent 

V' to w- ... 1 r„.d t.rd hr nrhophur.il f, tula d.v.Iopid At present a change of 

1 frf^no n n consult re»l poor 


nr 

t jr« 0 ul 



312 


THF JObRN \L OF TIIOR\CIC SUROFR'i 


Casf 4 (Cn«c 27, Tnlilt I) —F \\ , n 25 u nr old woman u is iilinitti d on Tuli _>s ji'll 
Roentgenogram undo on admission reienled “tattered produifne nodal ir «lndou m tii, l,f( 
upper Jung field ‘'lie Imd a “null amount of lough, sputum v\ns p 0 ittu for tulnrile In ill, 
on concentrated smear On fcept 20, 1040 , left estruplcurni pniunionoh“is with pln^tn lull 
was performed After ploinbage the patient had no cltnnnl “vmptom« hut the -putum n 
mamed otea«ionnlh po«:tne Dirci t radiograms after plomhage showed no chan„, (hi 
Xot 0, 3051, removal of balls wn“ attempted Beiausi the membrane lietwcen tin till 
uns frngile and parth liquefied, remotal uns eir-\ l [win rtniowil of tlu hist lull it 
uated in the medial part, without am rough handling mn«sne bidding nbmpth o 
eurred Since it mis considered impossible to control tlic bleeding, gaure picking and 
primary tight closure of wound was made Postopenitnc course uns uneicntful cxu[it fur 
slight dyspnea until the fourth dm On the fifth posfoperatne dm iniis»ne h«/nopM«i< 
occurred and subsequent!; dnih heinoptt s^ continued and the pntunt dud of fatal 
hemoptisis on the twentieth postoperntue dnt It uns thought that a large ti «e) might 
hnce been eroded In plastic balls Autop«\ reccnlcd small perforation of left “ubclininn 
arten and a 2 ram perforation of the lung Jlrosion In the pressure of plastic lulls on 
the arterial wall wns not detected The perforation mac be attributed to a tulimud 
failure in the operation, but if there had not been a lung perforation, she might )mi 
sun n ed 
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LOMMf^T 

L\ti lplcunl pncumonohsis uitli plomh tgr is i rhst/tihk opeintion 1' > s 
not mu pi isintr thmtou* tint i c j»t ited attempts 1 j.i\o lnui m i<h to fin<l an nh >1 
tnateri il lot i path siibstmie It lias lutti eniplnsi/ul tint plistu is mi ' Il,n 
matt rial in tlie both IIouooi /mm of llir s imc I ill i oinplit itmns iPl" ir 
as usinlh ltioiul tlie Use of otlie/ puking miUmls Ol llasi <omplli'iH , » 1 ‘‘ 
lung jicr/eu ition is most seiimis ami onurs mini liequinth mill plistu btlh 
thin through ('tin i p n ks Sihui liui the use ot plnstu lulls for phunbiu 
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<\en<e In,time tissue foims around the balls which is so haid that Ticnt- ic- 
r ortul that m one ease remoxal of the spheies post mortem requned a mallet 
and chisel It is noticeable that this dense Inalme capsule becomes fiagile in 
the course of time and changes to tubciciilous gianulation tissue m mam lu¬ 
st nices Sputum comersion aftei plombage is also less than m thoiacoplasty 
Onr results justifx discarding the use of plastic halls in the extrapleural space 
Patients who hate nucleigone this opeiation, eten if at present thee are at woik 
m good condition must he penodiealU ohsened 

SljMM \R\ 

1 Sixtc-three cass of remoxal of cxtiapleuial plastic balls, in which 
cxtriplem il pneuinonohsis with idling of plastic balls fixe months to thiee 
icnrs and thiee months bcfoic had been can led out, weie annlv7ed 

1 Vt opci ltion four lung peiloiations, two necrotic changes on the plcuia, 
which arc considered the hegihnmg stage of peifoiation, and nine extiapleural 
unpiemus were found 

I The membrane between the balls had become fiagile m the course of 
time md remn\ d of plastic lulls was ease in most cases when moie than two 
Unix hid cl ipsed after plombage 

4 Uilt resection aftei remoxal of the halls must be limited to the extent 
of obiiHi iting the cxti lplem il space The lcsection of h\e libs, fiom the 
second to the sixth, m one stage is not dangcious The hist ub and trnnsxcise 
process med not lie resected 

'i As opci itnc complications theie weie tluee operatixe deaths sexen 
sums formatjems, and one wound sepniatmn Opeiatixe complications occur 
more frccpicnth tlnn m usual pumnrv thoi.icoplnstx 

() Prcopciatnc bioncbogiaphx is useful fm detection of bionchopleuinl 
fist 111 1 

i PI istic bulls ire not suit ible for pack material in the extiaplemal 
sp u < 

M ' 111 ir( ' acVn >«1, ilum nt« nr, ,1m i„ Pr«fcs«or s T„u,]n for lu« gnu,1 trice 
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PATHOGENESIS OP BRONCHIECTASIS 
Experimental Study xxd Ax atomic Findings 

Oscar C Croxatto, j\I D ,° axd Alirfdo Lax \ri, M D ** 

Buenos Aires, Argfntix c 

T IIE problem brought about by the stuch of the pathogenesis ot biumlio 
pneuinonectasis is one ot the most complicated m pulmonan pathologv 
Known ior manj xears, this condition has been studied bj numcious authors 
who, on the whole, conti lbuted elements considered oi nnpoitancc foi the know I 
edge of, if not for the pathogeneses of, bronchial dilatations 

Laenncc, 1 in 1826, thought that the ineiense of letamed secretions was an 
important factoi m the pathogenesis of such bionchial altciations Going in,' 
m 1S3S, stated that the seleiosis and condensation of the lung (pulmonan cir 
lhosis) aic altciations which precede the bionchial dilatations Hasse, 3 in 1841, 
also agieed with the theorr that bionchiectasis appeals when the lung decieascx 
m size Virchow, 4 in 1846, pointed out foi the first time that the dilated bronchi 
aic neaih alwavs colored by cilindiic ciliated epithelium Von Bieiniei/ in 
1S60, compiled in a special papei the mailable data up to that time on bionclner 
tasis, lie pointed out the mechanical factors (pressuic of the ictained secretion 
increase of the pressure of the an, and pulmonan ictiaction) and 1 lie nutii 
tional factors (pathologic altciations of the ahcolai and bionchial walls) which 
weie capable of producing the condition Stewart, r in 1867, pointed out, as 
Vncliow* had done pienoush, the integrity of the epithelium and the destnu 
tiou of the musculai clastic laxers 

Thomton and Piatt, in 1908, diminished the nnpoitancc of coughing as a 
factor of the dilatation In 1923, NixseiT pioduccd, cxpci lmentalh In am hull 
dilatations In means of bionchial ligatuies m dogs cats, and guinea pigs, he 
noted the lapid dilatation which followed the ictained sceiotion ot munis, il 
though infection did not nceessarih begin In 1931, Kill" earned out an anatonio 
pathologic stuch m a laige number of cases and stiessod the nnpoitaiuc of 
bionchial infection in the ongm of bionchiectasis Robinson, 1 " m 19H, after 
an extonsne anatomic stuch reached the conclusion that the essenti il alteration 
was a weakening of the muscular elastic laxci which was pioduccd In mfiain 
matorx panetul processes Tones and ('oiimand, 11 m 1933 earned out a stud\ 
of poststenotic bronchiectasis Vninei m 1933, after a statistical stuch be 
hexed the most important factoi to be the bronchial infection Lemoino 13 m 
1936 assigned great importance to thrombosis and artcrioseleiosis of the liion 
dual arteries In 1937 Weinberg 14 earned out tests on i lbbits ind leached 
the conclusion that atelectasis md let lined secretions are factcirs of gicat mi 
port nice Tennings 11 (1937) hollered atelectasis to be the most imiiortant 
factor and pointed out for the first time the existence of rexcrsiblc bionehiec 

peir|\e] for publlrntlr n Jnn I^~3 
Chi f of (hr P^pnrtm^nt of Pnthrlofo 

•Phlpf of tho I>pnrtmrnt of Ph>^iolopir Iruattention In*titnto of Ttib^rculoil* Ho* 
rltal Muni: I n!\orx!t> of llur'nn* Mrr* (Dir r(or Profr« or Haul \ nrpnro"ZA MD) 
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tls1s i„ 1937, in an exhaustive studv, Andms- analyzed the cause, capable 
„f producing InoiuInal dilatation and denied, categoncalh, the dilating mee i 
of cough Adams and DscuderoA m 1038 earned out an exper,mental 
lost which had great upercussion In their tests a partial obstruction Mas con- 

snlcicd the responsible fattoi in bionelneetasis 

l mder and Davidson m 103S stated that the mechanical factors aie the 
import nit outs and that the mteetion which destiovs the wall must be consideied 
,s sumid irv event for bronchogiams of patients suftenng from bionelneetasis 
liken dniim; lnspnation and expiration show the dilatation and contraction 
Datum m 1 ’ in 1030 believed that the broneliicct isis, winch apparcntlv does not 
follow hi obstruct ion does not diffci fiom the obstructive tvpe lie stated 
Tin origin or bronchiectasis can onlv be sitisfactorilv explained when bioir- 
i lniil stuiosis is domonstiated In those eases in which the bronchi aie per- 
i,K Pile one lias to believe th it the stenosis Ins existed though transitorilv ” 
Fimsthiitr"' 1 m 1940 with arguments based exelusivclv on radiologic find¬ 
ings give impoitanee to atelectasis as a dilating factor Ogilvie,* 1 in 1941, 
in i s\ utilises including all of the supposed causes of bionelneetasis, mentioned 
until tint time divided the causes into two gioups defects of the bionclnal 
v\ tl! ind vatious forces which aie associated wath the bronchial wall In 1942 
Tiruieiihi rg md Piiniei" earned out a mimbci of tests on rabbits and came to 
tlic conclusion that atelectasis is not followed bv bronchiectasis, unless an infee 
turns process begins Lisi and Rosenblatt 1 in 1943, picsented anatomic argu¬ 
ments which ttivorod the’ uifeetiou Irvpothosis Riggins 14 m 1943, believed that 
the cause of the dilatations was to be found in the dcstiuetive infection of the 
"»H md th it the collapse oi retraction of the lobe was a secondarv fact Also 
m 1941 I ace ire/?n and I cstoir established that the increase of the endothoracic 
wgitivo pressure is secondarv to the Inonchonlveolni hvpopiessure tliev did 
imt consider the 1 ittcr a determining clement m even one that fnvoied bronehiec 
1 isis m llio obstrio tne npnouniatosis 

Hindis and Dugan r m 1944 repoitecl c iscs oT rcveisiblc broncliieetnsis 
* "bub the v named pseudohroiic luce tasis) In 104') Renault" stressed the mi 
\>ort nice of the durations of tlu hiomInal vv ill and came to the conclusion that 
the prim ip tl fi. tor was a piofoimd dtention of the pariet ll museular elastic 
livei hinder m 1910 stitedthd inv theorv winch wished to expl nil the for- 
m limn oi broil.hie<tns,s must also < N p) „n the foi in itmn of einphv sema lie added 
tint ill hroii. hint isis is n t the beginning reversible buoming lilcr permanent 
dm tot!,, >unlitv oi 1 ho pireiKhvmn Alallon - in 1047 111 an excellent studv 
pomod out tint itn theorv cvpl lining the pithogemsis of biniuluu tasis must 
r,< "' ,1 ' t!l1 'xpl in it mn 01 th, font , (distant dimed and inatnmn dut- 
11 " 1n bn, mine, t isis ,s ven sddom difuise (2i win it is not 
pour, 'ii ( md il„,s not att <k ntlii r lob-s Mt whv it sddom appe.rs ns 

’""t ; , Tr n,ul, ;' l ‘" ,1 m k m ^ ,„d „,,t 
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paienehvmatous tissues sufficienth to nitcifeie \\itli tlie noniial function 
Fleisclmei 12 (1949) thought that the atelectasis piocluced In the distinction of 
the small bionelnoles was the cause of the bioiicbial dilatations 

This senes of chronologic findings although not complete, shows how little 
is known about bionchial dilatations What is e%en moie appaicnt is tint the 
destiuction of the wall and atelectasis Iia\e been eonsidcicd, in general tin 
cause of bronchiectasis and not the effect 

It is \cr\ difficult to studj the pathogenic pioblem, although we June passed 
the penod when the studs of bionclnectasis was earned out as a post-moitun 
linestigation (and therefoie eoiiespondcd to indmdnals with seyoie bionilnal 
infections) At the present time the anatomic stud's of human bronchiectasis 
is not useful m obtaining data lefeiinig to the priman altcrotions foi the stitch 
is peiioimed on lungs which ha\e been icmoved In sin gen and these eoi respond 
to patients who picsent an e\ident symptomatology and, therefoie, established 
lesions Added to tins is the fact that experimental)! onh obstiuctne broil 
chieetasis mas lie obtained, it seems that the complexity of the problem would 
make it practically unsohable 

Because of the gieat moipliologic similniity between bionehieetasis or the 
obstiuctne tvpe and that appaienth of a lionobstiuctnc nntmc, we belie\c tint 
both lespond to the same mechanism With this m mind, we lime earned out 
expenments in dogs and haac also studied twenty eases of human bronchiectasis 
m suigienlly lemoycd lobes With the dogs we hoped to determine (1) whith 
yens the faetoi lesponsible foi the bionchial dilatation m eases of stenosis (2) 
the eonrso of this dilatation, and (3) if the dilatation yyas pcimnnont or n 
yersible With the specimens fiom the human beings y\e hoped to diseoycr if 
am elements existed y\huh could eonfiim oi dem the action of a dilating fm'or 
coming from the interioi of the bronchus 

mvtfrlu yxi) yirnum 

Woik was earned out oil scccntc mongrel dogs, weighing approximately 
10 kilograms Intinpeiitoiical cliloial moijihme was used as n gcnei il aims 
tlietic, the animals yycic operated upon while intubated and connected to In pi r 
pressure systems Aftci incising tfie skin and muscular layers at the leul of 
the fifth left intercostal space the nbs weic separated and the left bioiuli» s 
yyas ligated b\ means of two thick cotton bgntuics, onh a few millimeters 
apart It is ot liiteiest to note tint m flic fust dogs operated upon the bronchus 
y\as ligated with onh one hgittiio and the obstniction was on h pal till a 
onfiec sometimes the sire of i junlicad remained and atelectasis could not be 
obtlined The wall w is closed m layers the dogs wete gnon penicillin I’"''' 
operntneh The dogs wen sacrificed at difiercjit internals iaiming from a 
few hours postopei ttneh to si\ months postoperatneh 

Seccrd dogs wcie i< operated upon ifter a lime \ftcr icmount! one oi 
the lobes the stuioscil segment ot the* nmn stem branch wbcie the bgitnie h 1< 1 
been placed was also excised and the lumen w is reestablished cithei In means 
of a ptistn tube or an eiagumting continuous suture Before doing tb ,s ’ 1 ‘' 
niueb mucus is possible was as pirated after tbe sufuimg the rem lining h>be 
w is re expanded In Inpcrpre-ouire lhroiiL')i tlie tradied tube 
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0n staeral do- before sacrifice «e tned to measure the bionehial pressure 
I„l,m the stuio-is In means ot i Hamilton manometer but difficulties attributed 
to the <ueit inosiU of the mucus made it impossible to obtain exact leadings 
The taunt a spcoinens demonstiating human bronchiectasis weic taken Horn 
taaonta patients whose onh illness eras the bronchial alteration Their ages 
ranged from If to 40 a earn These taaenta lohes aacre taken from a number of 
n it lent s a\ it limit am previous selection in order that thev should possess the 
diarutcristics ot leprcsontatiae samples The studa aias also earned out m 
vome cases of seeondara bronchiectasis due to bronchial carcinomas 01 adenomas 


RF>1 1 T- 

Ilnmfiutl Ob\truc1\on in Dng^ — 

In some of tin dot’s it aaas not possible to produce atelectasis because a total 
bronchial stenosis aaas not obtained Other clogs shoaied suppurating broncho- 
pmumnme processes but in the great majonta", o2 animals, hionelual dilata¬ 
tions \\( rc oht umd aaInch piescnted specific characteristics These aie the onla 
ones to which aac will reter 

s-i\ dns after the ligatuic had been perfoimed, the bionehi appeared 
macroscopic alia dilated and full of an adherent mucus Due to the great pres- 
sun exerted ha the mucus on the bronchial aa ill a constant iactoi aaas the 
spoilt sin oils and ripicl floaa ot the mucus aahen the bronchi communicated aaith 
tin ext. rmr cither ha me ins of the sections of the lung or ha means of the open- 
mu of the itreluet (Ficr 1) Ineaeta case the sturounding patenchama showed 
nt'belists The longer the internal illoaaed hetore sacrificing the dogs the 
Lt. iter was the bronchial dilatation obtained, aftei the second month the cali¬ 
ber ot tin dilat iti.ni became uniform tint is after the period of taco months 
tin dd datum dnl not mere iso and the size remained unchanged m eaeix ease 
M u rose opioalh no bronchial ddat dion aaas ohsoraecl before the sixth daa 
tollowmu tin stcnosinc' hciture although In means of micloscopic ohseraation 
the pre si uc c of brum lual c oil ipse wns ohsera ed in the first postoperatia e hours 
the dd datums commenced in the following daas The histologic studa carried 
out littHii hours itter the bronchial lurdure had been perloimcd showed the 
>hsi]>]>i lruici of tin hr.uicInd lumen due to .ollapsc ot die walls (Tig 2 A) 
"m fl |v t condition of hromlud colhp-e winch Kstcd twenta-ioui hours 
Ind piss.d tin bronchi start, ff lo dilate due to the continuous s W return of 
mu. us and the interruption «>t tin nonn ll lima to tlu extenor This ddatatuui 
a s ot.innesl during the first postoperatia. dns due to the untohhng of tlm 
bt -elms 1 , ,s TI , vv . in i, member tint the bronchus <,t the dog has'charac 
t. rn i s s llm | t t( , that m c human hung hut lint the mm mis membrane m 
>1 ~s pr.s ms mm. r.uis miffs wlmh m ih.-s the ffthtitmn possible onla antli the 
th. i pitl . hum tuff the tl dUmng of the snbmm m., , J llr a 
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niaci ophages and een few poh nuclein leukoeetes In the noneai tilngnimis 
bumthi the epilhelium was also of a gieatei height than noun d and shown! i 
gieat quantity of goblet tells It is ol mtuest to point out tint although the 
btonelnal diametu mu eased up to twice its oiigmal talibci, no legussnc ,il 



fj, \ _t Tnn-<\ir' tlon of a j»u!mon'ir\ lot* of *h>p ttir month 4 * aft* r a ft*n iru 

!i" itur* wit" j»rodm 1 Not* tho protrusion madi b\ thr mucu* 3 I tlon' of a tot* 
ot v dot, on* month nftir tin pt n* imr licatur* ( * rtlon of n *1 up jnilmonarv lot* tt\ ntv 

( ja%« aft* r th no«In^ JJcntiir had N n produce I Tin* mu u* has Inin rxtrot I to tli »» 
tin !»**< nrhl tl *111 it itlon 

tf ntion v > of the < e 11s w e i e lound md no eh ta< linn lit of the > ill i this indn de d 
i certain capaeiti ol ebl it it loti foj 11 (his wen not the e ise these elem'ids 
would sufier altet itiems due to the pressuic to which thee were Mihpetnl 
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Aftci a time and once the endohi onclnnl piessuie had 1 eat bed a point in 
which it inhibited the secietion of the bionclnnl glands, the exacting ducts nt 
the glands became dilated, and the penod of maximum dilatation with glnmlu 
lai exhaustion was attained (Figs 2, E and F and 3, B) Mucus was found 
not onh m the bionclu and bionchioles, but also m the aheolai ducts, it was 
an mteiestmg finding to see that a conneetne tissue oigamration of the minus 
was staited in the bionchioles (Fig 3, A and C ) After about two months had 
elapsed since the stenosis was piodueed, the submueosn became mfiltinted with 
lound cells hmphocYtes in then gieatei pait, and within a yci\ shoit time n 
tine cuff sutiounded the an ducts 



Flu 1 — t ana C I ronclUolnr nrFnnizullon of the uiuru*. In A uitldn n tminll krone'll! 
ok n nodule inflltrntul with kmidiocite* nine he petti (<1 ok three month* nfter the ni 
utructlon produced) tlienmtoxj lin nnd eo*ln xlSO) C ‘timill hronchu* of n do>. tuo nn i 

one lmlf months after the obstruction Mucous orcunlzntlon Note tin llbrohlintnld c u 
which «a.<-ni to conn from the bronchial epithelium (h* nintoxAlin and <M»oln 
ciiU'* of a tlop one month nfter the obstruction Total iinfoMInc with nppnnnt dll* ipp'nrinrc 
of tin tiihinuco^n C Corrt«]»on U to nn nmph 'Maloti txcretorv duct. 


In siimmannng the obstnations ninth fiom the dogs, it iii.iy lit st ited that 
once the lnxuuhnl stenosis was established, the air was icabsoibed from the h 
spu itoi \ parent lit ma and also from the bronchi As the nun us, which continued 
to lie secitttd In the hi out bid "binds md the goblet tells did not find an <x 
to run 1 outlet it dil ited tin bioiuhus Tins w is made possible hist 1>\ < «m 
presMoii of the unit mis membrane and flittanng ot (be i lionon Lit<r 
tin ie w is dil it ttion ot the ext rc ting ducts until i limi was run lied fnpproxi 
mat* l' two months'! when the pressure of the minus within tin burnt bus w i* 
hiLhtr than the rtMstnnce offered In the ails of the at unis ninth a isul to 
scuitr mm us Thus the dilatation oi the bronchi anti bronchioles became 
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■.fibiliiul th«« Ita org.niat.on »ith taonchjola^ ol^rncUOT 

... the email linaulnclei. .mil iu some small Inondn " 

I it. r to the importance ol this latter finding . 

In those instance. where the lobe removed changes similar to those 
3U st listed Mere obsened Sunnak attei reeanahzatu.il m ere obtained and 
um ot tee.. m\ nine and ten elms Difficulties, ot a technical nature made 
a coruut retail dization impossible The remaining lobe showed atelectasis m 
tuo el.ms m another an mflnnmatora process was added and the dilatations 
remained as a definite bronchiectasis (Fig 4 -11 In the dog that sm meed 
ten dais a pirtial recan.dizatioii Mas obtained although the btonclual dilata¬ 
tions persisted as such m the absence of am infection (Fig 4 B) 




1 

\ 


1 u. *> — \ ^ctl^n*. of a lop p lunc * *iml tla>* after the tvcanxHzatlon of the bronchu* 
" 1 M h bai !►*-. n il tract si h\ iiioti\\i 4 s IVftnlt* bronchb-ctn**!* rna\ !>• ob*tr\e<l as an in 
n imn it rv { oc> t t in Tli lot* r mood for control puri>o<* * shotted at the tlm* of the 
r u iUz vtl n mu<-tuv bronctioHlntminn J I>ip p lunp t» n »la >« aft* r the bronchial roc i 
n-Ali it! n n» Ml ntUnl T \ obstruction « xli»t <\ lurlnc +lx month* Th broncliial 111 itu 
U a hi 1 n \ M < n «nj ncc<»mpan> ink Infl immator> prex j« * * The Jol> extracts for control 
l urj m m I mac »u« bron^hMlIatnth n vt 


1 un thimglt this list croup ol uiiinils w is small and the results obtained 
dm to tt.lmi. d diftuultus not too clou the results do slum that infection 
siipc run post d to tin dilatation produce el In retimed s. (returns kd to the 
pr<«lin lion of bromine,lists and that in s 0 ine easts pm n though the' dilating 
1 1 iti ri d \e is < \trii ted tlie l.roiu bus r. in uncel dil ited 

II, oiuiri Ilrinn Jar i Imu — 


° ‘ i " n '" ,T ' pitnii.s studied onh te.ur showed Min.us ml) limn Item prm 
' 1,1 Hiiunnn. M\t..n slight m tie. inthiuriutem pro. ess,-s w, ^ 0 j, 

-csd In th. m i. a m p tr. ii. he nute.us flltcntions ,Mst,d wlm h i.insisted oi 

' 1 n v ' mph's i,„ md l.n.in 1,ml pioln, ntie.n in \,r\ lew the 

^ ‘“ N!1 J' nt« »l norm i! * h lrn t< ristb 

|,r "ju, > \ uniii Hum of th. bnun hi.. 1 ims stowed 


I i 'I/', , i 
ol .lb . 1 > - 1 


Fr-mtu die ill th. l.roiu hi 
*' r tit <•>! tep with i _ r , 


Jin's in.si , juih. In,in of tin ( e. ] m 
it utl unite O! coble [ , , JJs Ul< \ w N 
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in genet al ot a gicatei thickness than the nonnal lining epithelium l,\tii m 
the small and dilated hi one hi the epithelium showed In peril opine (hni.ntciis 
tics Tins is <1 histologic lac t that lepeats itself with extiaoidmau const inn 
m all hionclnectasis without infection 

Bronchial Submucosa —In the huge bronchi, the suhmucoM was thinned 
and showed sonic /ones wluie the epithelium laid diieetK on the caitilage In 
the small hioncln a lmiphocvte mfiltiation ot a cancel dcgice was absent'd 
in the suhnnicosa and puibiouchns 

Llastic and Musculo 7'mney—In geneia), m those cases without infection 
the charactenstics weie nonnal We omit the dcscuption ot small details of 
thickening, fragmentation and lcduplication ot the elastic fibers which some 
anthois ha\e observed and which we coi i ohoiate, c\en though then lack im 
poitanee 

Caitiluyc —In all dilated lnonehi, eaitilaginons alteiations of the regies 
sue tipc weie found calcification, ossification, and sometimes even foimntion 
ot bone marrow 

Pci ib)onchus —The condition of the peiibionehns caned, in some eases 
scleiosis was obseived and m otlieis the eliaiactensties were noimnl 

Bionchial Glands and Evcictonj Duds —In these elements histologic find 
ings ot the gicatest impoitance weie observed Tlie glands, accoidmg 1o the de 
gice of dilatation attained bv the bionehus, weie nonnal oi complcteh atrophied 
passing tluough degiecs ot tine acinous dilatation with foiniation of small 
ccsts In the bronchi with a gicatei dilatation it was difficult to individualize 
the glands whilc m those cases m which the dilatations weie not gicnt the glands 
showed chaiacteristics smulai to lioimal, otlici mtei mediate cases existed m 
which the acini weie full of mucus and the cells flattened (Fig 5, B) The cot 
lesponding exctetoiw ducts showed alterations iclated to the glandulai alten 
tions from nonnal to completely- dilated theic existed some /ones, easih m 
dnidu.ihml in which as a lesult of the gieaf dilatation, the epithelium of the 
duct burned part of the bionchial epithelium As a result of lliesc dilatation'' 
ot the excietoiv ducts cithei partial oi complete the undeihing bronchial 
suhinucosa and epithelium took oil the appenanoe of papillae (Fig C, 1 and L) 

Tlie bionehnl ailcnes showed, in gcncial i thickened wall and In pm 
plasm ot tlie Ultima ot the disused niicntis tv pc This fact lias been observ'd 
In tlie ma]oiitx of those sludvimr hionehiecl ism although lccenmg difieient 
intei pietations 

To summan/e we mac sav tint m cases of hionehiecl isis without a si mills 
infection which constitute' the gic it majontv ol eases the histologic cxannirt 
non genenlh showed noninl epithelium and musculoc! istie sti nctmes Ivmpho 
i\tc intilti ition ot the submueos i uicl iltei itions (of a possible anoxic niton 1 
ol the hionc hnl e ntilagc Sometimes tlicie wc ic ngiditi of the jic i ilu mu litis 
Hid dibit ition of the glandul u c xetc (oiv due ts 

In the pulmoinix pmiulnmi which mu rounds flic bioiulncc t isis oh 
stnictnc pneumonitis w is tound which albiuifrd with in is of cmplnsiini 
Tin' bimn hiolfs were dilate d and lit un showed mucous Inoiic hochl it iftoti 
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IlISCLS-SIOX 

The Jesuits obtained from the expcnmcnts with dogs and fiom the stiuh ol 
the mateual ot human bioneliieetasis allow us to answci the questions we ashed 
at the begummg of this papei 

The Responsible Factoi of Bionchial Dilatation m Cases 0/ Stenosis—L\cn 
though the atelectasis A\as supposed In 111am authors to be the cause ot the diln 
tation it is onlx a contempoiais tact01 of the pioeess, hut without am causal 
linpoitance In tact, once a bronchial obstiuction is obtained tlie atelectasis is 
ptoduced bv diffusion of the alveolai an and leabsoiption of the air wlmli 
1 einams enclosed 111 the bionehi below the stenosis As the secietiou of inucius 
b\ the bionchial glands is not mtei feiecl with and since this secietiou does not 
find an outlet to the evtenoi the biouehus becomes dilated At the beginning 
the ai 1 angenient of the stiuetuies of the mucous membiane makes the dibit 1 
tion possible without am alteiation of the undeihmg stiuetuies In the sluat 
time of sin dais, dilatations ot macioscopic appeaiance aie obtained lor 
descnptiie puiposes we wall call these dilatations ‘ mucous bionchodilalnlmns 
and list them as the fiist condition of all obstructs e bionchiectasis A\ c lcfct 
as an example of this statement to a case ot caieinomn located in the lnomlius 
ot the lett lowei lobe 111 which the liitiabionchial giowtli obstmeted fiist tin 
hioncln of the postenoi and medial basal segments wlieie llieie existed at tin 
time A\hen the studs was pci toimed definite lit one liicctasis Initslatei growth 
the tunioi ohstiucted the bionchus of the anteiioi segment, and 111 this seg 
ment mucous bionchodilnt.itions weie ohsened sunounded h% atelectatic 
patenchvma, similai 111 e\en war to the olisci \ations 111 dogs (Fig 7 1 md 
71 ) Also as an example aao oftei the cases ol bionchial adenoma 111 wlmli lx 1 
Ioaa the stenosis gieat mucous Inonchodilatations aie found and i\lun «iii m 
tectum is added, bionchiectasis is pioduced (Fig 7 , J) ) 

Flotation of the Dilatation Beyond the Stenosis —In clogs the dilatation 
piogiesses until maximum dilatation is icached (aftei appioximateh two 
months) in which the glands aie inhibited and the flow of mucusceases A\ hilt 
the loige bionehi dilate tlieic is a flow ot minus iiom the glands, but ntm 
the bionehi cannot dilate am tuithci the (low ceases and oigainrition ot the 
lctamed mucus begins (I ig 3 1 and (') Wc do not know wlnt meelimisiu 

leads to this jirolitelation ot mesodeimu and mcscmlnm ill* elements the final 
lesult ol winch is the total 01 pirtial hioneliiohu ohstiucturn, hut it mac la I'K 
cued to what oc cuis 111 the blood \essels m cases ot detention of the blood flow md 
aho w 1111 tin orgamr itmn which follows the deposit ot filnin 011 tin scroll'' 
sin faces The c oiisc epic me of this bjonchiolni obstruction w dl lie the lnnbthU to 
ic exp md when the obstiuction becomes complete and genenli/cd and einpl" 
seni 1 as well is incomplete rc expansion when it is neither complete 1101 gener 
ih/cd 

[s tin 1 /uc oils Bronchodilatatinn AVi < r\ibte m Firmnumt* — -If linings 1 
Blades and IHuran md Oe hsner reported case-, 01 reccr'iblo luotn Inc 1 1 isis 
We do not doubt that sut b a thing 111 in oemi miui liotlung jinunts nun 011s 
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pneumonitis occur when the stenosis of the bionchiolcs is not total Due to the 
glandulai destruction the uifeetion of the bronchial nail is made possible 

Technical difficulties did not allow us to obtain conclusnc results with rc 
gaid to the iec ersibilit' of the mucus bronchodilatations A dog, on which a 
lobeetoim was pel formed slx mouths aftei and in which a paitial pulmonan re 
canalization was obtauied, maintained its bronchial dilatations (Fig 4 Jt), an 
othei, suliiected to the same expei lineiit, sun ived onh a few dne s after the loltcc 
tomv and, as a consequence of the added uiflanimator3 r process, the bionchoihla 
tations became definite bionchiectasis (Fig 4 , A) In the othei dogs a good le 
expansion was not obtained, and although at the time of the lobeetoim the gieat 
est possible amount of mucus was extracted the bioncln persisted dilated foi 
sc\eial davs 

We belic'e, howeeoi, that the mucus bronchodilatations arc lceersible pro< 
esses at the beginning, nre\ersible aitei a ceitam time when paicneliMiiatous 
alterations and inflamniatoiv processes of the walls me added 

Findings Which Affirm, in Human Bronchiectasis, the Eristcncc of a Dilut¬ 
ing Factor Piocccdmg From the Intenor of the Bionclnts —The alterations cn 
coimteied in human bronchiectasis lead us to hehcic that the inffiimmntoi' le 
sions of the bronchial walls aic seeondan and aie oi no impoitanee or mine at 
the beginning oi the bronchial dilatations Tins is based on the obsenation of 
sixteen patients of a total of twenti, who did not piesent infiammafon lesions 
this is also in accoidance with obscnationsmndc In othei niithois 

All alterations found in the bronchi tend to show that the incieisc of the 
internal piessurc is the cause of the bronchial dilatation To use ail example 
which would gi\c a cleat idea of otu obsei' ntions in bronchiectasis wc can sin 
that it would be ns though the liotmnl bronchus weic strough inflated from 
one of the ends, and as a consequence the folds would be ironed out The find 
nigs cannot be explained In external sti etching but onh In the met case ol 
piessuie from within 

Theiefoic our findings would indicate the possibilih that apparent!' 
lioiiobsti uctn e bronchiectasis is the consequence of a pievious ohstnution 
The teasoii that in some cases of definite bronchiectasis the obsfmeting lie 
incut is not found, is not wc belie'e an nnpoitanf irmimcnt to ink out tin 
In pothesis foi, as has been obsened m dogs, the rapidit' with which the mueoii'- 
lu onehodilatations begin is icmaihnbic If wc bear m mind that the brow hi 
eclasis lcpiesents processes localized to one oi two Jobes ind which do not ex 
tend to other lobes and that in ceitam cases thee arc iccersible it is will un 
derstood that theic nm exist a transitoic obstnutnc element which disup 
pears losMilg lO'erstblc ot definite biom luectasis 

iVc ha\c cxpi-cssh left foi the end one point of discussion whir li urbibeir 
upholds the obstructne medianism of the pnmnn human bromhicct isis \\( 
refi r to bromhid prolifci ltion This name is gnen to small ducts of an ir 
riirulir contour <o\ered In cuboid epif helium phu ed m the diitei of tin 
[inlmniian parenclnnn whieli Ins undcigoiio «i pint ess of post itih < tain 
sditosis Tts surmfit anee is difiuult to undi rstmid c 'onie authors <rni il tin 
\ dim of a collateral aerial circul ttwn This must not In mistahui for the 
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l, mIltr oi the alveolus It is of a eompleteh different origin In the case of 
tlu fiftv tv n dogs msed for the studv, we never found it, xvhile we came across 
it in the twenlv examples of human bronchiectasis studied. This finding which 
seems a discordant fact nctualh is not For the animals presented definite 
iittlet t ims and when in some ot them the bronchial obstruction was Teliexed 
the 1 iter smvnal lias short a useful re expansion was not obtained In the 
tv cntv human beings studied however there did not exist nnv bionchial ob 
strut turn it the time the studs was made That is, that if both groups aie in 
i tort uri manner comparable, the one referung to human bionchiectasis is a 
ninth 1 itrr condition If we consider that apnit from this bronchial prolifera¬ 
tion gieat areas of sclerosis and disappearance of bronchioles are found as 
ins nit lilioiu d In Ttohitansha — more than a eenUn% ago and lecentlx bx 
bud we arc led to the belief that the bionchiolar obstiuction is the cause 
ot tht scgimntai-x atelectasis and the bronchial proliferation is a phenomenon 
ninth follows re expansion We therefoie, behe\e that bionchial prolifer- 
itioti const uit in human bronchiectasis indicates the previous existence of 
itelutasis utd i later i ecaii,ali 7 ation Tins bronchial piohferatum occurs not 
otih in hromlucttasis hut is ohscivcd m all eases of partial atelectasis It is 
rmt observed when a permanent atelectasis exists such as in the cases ot the 
dogs studied 

The problem to he solved at this time is to find out which is or which arc 
tiie < nis< oi causes ( ipahle of obstructing the Inonclu without leaving anj 

trues 


rose 11 moss 

1 Complete htomlml ohstine turn le uls to hroiiclioalveolai apnium iteisis 
The sm reted munis not finding an external outlet dilates the bionclnix (mucus 
hroue hodil itationi 

2 Tlu mm us lmiiuliodilatation eonstitutos the first phase of e\er\ obstruc 
Ino bronchi* < tasis 

t Tlu munis bmnoliodilntatioiis mn oiiec the hroneluis becomes rccanal 
i esl disappear it the In ginning or become permanent later (broiiclneetasis) 
is i result .u th. bro.i. Inolir obstruction or as i eemscepienee of m ace omp im urn 
mbs linn ^ 

I It is probable that all bn.i..lu<etas,s „ (| ,„ rc d p nmln or so.ondnrv 
i'* i iu*n| \w a nronchiiil ohstriKtfon 
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]{ VT1<)\ \I E A\n A NEW M.RGIGAL TECHNIQUE IN' TRAOLATIC 

U1YL0T1I0RAX 
With Rkpott of a Case 

1 VMES B ^EAM W M D * 

Fort K\o\ KA 

W V FUEMAT a ro ei duation of the treatment ot tiaumatic chvlothoiax 
„,a i tew l.lc is com ei nine the definitive surgical technique that nnj he 
uulmd for injuries to the thoracic Emphatic sistem 

lVrtrivul is the situation with which one mac he faced and how simple 
meihum dl\ the solution mac he 

The lnlh.wint: tenets are proposed 

l \s>iduous ehme al md roeutgenogi aphic follow -up ot cervical thoiacie 
md ahdoinm il injuries whether peneti itmg in tape or not is necessan 

1 T here should he close nutritional support to compensate foi loss ot 
< In h 

! Il daih (omplct'h <v ieumt thoracenteses do not alleviate enidine or 
respii itorv ttuliiri issmeut or leak me ot chvlc does not subside we believe 
m e loseel (tuiiot drain lge with suetmn ipplitd Despite the alleged baeteno 
statu propeitv of elnle i tliorae ostomv tube or tubes should not he piesent 
lomn r than se \cn to ten d ns lest empvetna suptrv one 

A It the him: does not c\p\nd iidh tlioraeotomv should he considered 
semuish \ (.olden period of seven to fourteen tins after trauma exists for 
ope rune ittuk lietorc inanition and collapse oeeiu 'suture of a leak in a 
hroiu Inis or the jmlinon tr\ paiemhvmi a plastic pioeeclmo on the duet or 
simple h„\tion m n turn the tide The not mil ippositnm of visceral to 
pun til iinednstmd) phut i run h n ill tint is necessarv md the cohesne 
ulhisivt md timponule e fleet »i the fulh infilled lnm: ma\ he euntive m 
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THE TOURN'AL OF TIIOIUCIC SURGERA 


]918 and foitj-fhe during the period fiom 1018 to 1949 During the ]0-|<l 
comention of the American Association for Thoracic Stugen, m\ ndditioml 
cases weie discussed, aecoidmg to But" 

IIISTOR\ 

Macnab 30 lepoited that Aselhus m 1627 was the fast to descnhc the 
hmphatic sjsfem Thiitt-si\ tears latei, Longelot (Cellau Jones 10 ) unite of 
the clinical entity of chylothorax The fust authentic case of traumatic chvlo 
thoiax was detailed hi Qineke m 1875 (Lilhe and box 21 ) lntiavenous tli\le 
in the theiapt of this diseouiaging eatastiophe was first admiuisleied In 
Oeken in 1908 (But’) We beliete the fiist ease in the English litcrutiue to lie 
that of W llhamson in 1920 Van Nuts ' 10 m 1931 leported the use of roentgen 
theiapj Fust to repoit bilateial chylothoiav with associated chjlous ascites 
of tiaumatic oiigin was Brown 6 m 1937 Dnimg the same tear, Baueisfehl 1 
published a lepoit conceining the second patient to lecene clnle In the intin 
tenous loute and the first so tieated to sunne Peet 31 m 1943 was the first to 
inject clnle into the sternum It was as lecent as 1946 that Jmmpson (Hemic 
and associates 31 ) proted that the condition could be cuied In ligation of the 
duct m the chest Fiom 1946 to 1951, fiic cases of tiansthoraeic duet ligation 
weie repoited be Shumaekei 37 

SCIENTIFIC mCKGROUND 

Anatomy —Anatomists mention practicalh nothing concerning the cross 
sectional dimensions of the duct or its lumen Cunningham 13 stated that tin 
total length of the duct ateiages about 45 cm It is dilated at both its origin 
and termination The narrowest point is usually opposite the fifth thoimn 
icitebia The caliber is tanable, and often the thoracic pait consists of n 
senes of anastomosing channels The widest pait is the eistcina, winch mat 
be entireh absent Seteinl saltcs aie picsent and formed be semilunnt folds 
of the tunica ultima, airanged m pans, and the most perfect pair ls situated it 
oi near the lvmphotenous junction Agieemg with the anatomists, Tlionk" 
stated ‘ At the letel of the setenth thoracic tcitebra the duct begins to rioss 
obli(|uelv to the left until it reaches the left side of the bode about at the hul 
of the filth thoiacic tcitebra 

Histolor/if —The duct lias been described b\ Bailee as possessing a ton 
sidei ible amount of muscle tissue The intinia consists of an endotheli il bn 
in p- n thin inter mediate laser of fibro elastic tissue in wluch me bundles of 
longitudinal muscle fibers, and an internal elastic membrane composed of a 
longitudinal network of elastic fibers The media is the thickest coit and 
consists ot longitudinal ind circular muscle bundles, the former picdoininit 
mg The nchcntitia is poorh defined Non the media is a laser of coarse 
c ollagenous fibers mauds longitudmalh disposed md containing toiLsirlf iibh 
clistn tissue md occasional longitudinal muscle fibeis The outer later is 
mmi finch fibrillar and merges with the smrouridmg ircolai cornice tit c tis 
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SRAM \N 


s,yv. TECHNIQUE IN TR«-M\TIC CHYLOTHdRUX 


Phv.iolonu —In discussing Hie paper In khackeliorel and Fisher Penick 1 
stitid tint \d\cs m the duct are mefiinent and that extiaduetal piessuve 
, null loin (Ink m both diuetions ( uininms 1 * made the ndet cstmg comment 
tli it in Ins case tin duct w is coll lpsed to the si/c of a No ->0 linen tin end anc 
tint alter ligition tin ductal di imetei was that of a No 6 cathetei (Lnglish) 
This 1c ids us to assume thit the ipplic ltion of piessuie against the duct 
c auclad from a point ol leakage and against a centrum mac make this duet 
i asicr to delineate with oi without opemmr the mediastinal pleuia It has been 
stated lie Drinker and Faffed that aftei ligation the mtiaductal pressure 
m i\ readme mm IDO 

Tin re mil itor\ netors iffeetmg the flow of chile as giien hi Tint' are 

IS lollows 


] The \is a trim* (fleet depends upon the lolume aiming from the nitesti- 
ii il h mpliatu s 

1 Time is a pressure Gradient between the chest and abdomen Inspi¬ 
rational negatnc prev-iiie draws ehilc into the chest and the descending 
di iphragm me reascs the jiressuie cm the ihdomni il lnnph dies 

! 1 aral stimulation eontiaets the smooth muscle m the duel with a de¬ 
crease m flow AI tin " eoneuried 

4 \ launim pump cffeit exists m the mgular icni (we nssume that Birt 

)i id m mind the side arm or '\ enturi pnnciple of suction) In treatment Birt 
helmed it logical therefore to induce oral starvation, adnmuster intravenous 
fluids use gastric sin turn to immobilize the intestines and peihaps administer 
a< i tdclmhnc 


We are somewh st tout used In. the st dement made as reeenth as 1952 In 
Ihrthrong and Pike that lacerations of the thorieie duet elimealh and 
e \]k rime nt.alh do not r Mill m continued i In Ions drainage or chdothorax.— 
tin thoracic duet lias nonnalh in im eollatci il ehinnels so that thrombotic oc- 
ihisniii of damaged \es.cls usiulh docs not result m a nse of hmphatic pres 
"tm and leakage 

It'U l> nnforji, —-Birt' said tli it chile appe irs to he 1> n te i mstatn This w is 
Micmded h\ 1 mipMiti m l‘Ms 5\, },a\c ,, n ,i „f m, one In mg able to culture 
in\ ore iiiNi lnmi didmis fluid m this dune d ciitite and wc were not able 
to flu m, ui our e a". 


to n 

l .. 

Il . 


/‘/dirimn oforji/ -Him iKo st ited tli it \ igal stimul dion produecs eontr.ie- 
"i "month mu"i le ml dc.ic is, ui flow ot dnle through the dm t (and 
‘hmiiJi a joint <>t h ik ig, * md .hat \dre n dm prodmes dil d dion of 
dm 1 md n no n as, in flow 


mm o.,\ 


I hi" % oi. t% , 
1 ! * t"l md s 

III 1 0 1 n, 


. d.dnthoriN hi. he e li , Used he , \ , n rU 111JIInfs u 

It . h ' * hi * i ri|nrt,,l is ,h e to tin tollow mg e nisi s 

‘ iumpr. ""in’t nt the triml ’ mnluMons or the 

" ‘ " r ; '•*’ '’“id. md injure 

> MO. . illusions , ih, dost t-o.ur, „1 ,!„ riW , 
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THE JOUR'S AL OF THORACIC SLRGFJU 


gunshot wound of the chest-’ 30 4C , siugieal tiaiunas in geneml"', aftei splnnoli 
mcectomv” st , after suigen foi tetialogA of Fallot 3 '- 40 , after thorncoplnst\ 
with apicohsis 13 , following tiaumatic pseudocAst of the pancreas' 5 , after 
cough 14 ° f , after Inpeiextension of the spine 33 aftei hean lifting 0 , and after 
contusion of the back with fiactuie of centrums 10 Theic nun be associated 
disease causing fixation of the duct to the leitebiae and producing miner 
abihti 5Ieade 33 heheied iragihti of the duet to be an mipoitant component 

■MORTALITY 

In 1938, Shackelford discussed foiti patients, nineteen of whom died 
Floiei and Oehsnei 10 in 1945 wiote ‘ Piognosis is glare since tlieie is a 50 per 
cent moitalitc in eases in which operation has not been done, and direct surgen 
to lepan the duet has been eompleteh unsuccessful lesulting m 100 pei cent 
opeiatne nioitalitr ’ ‘lehaffnei and Kn kpnti iek 13 stated in 1951 ‘ Sud) 
sutgieal fieatinent (ligation) has icsulted m a niaiked deciease m moitahti 
and nullifies Cushing’s statement ‘It can’t be done’’ Deaths hare been due 
pnmaiih to iespnatoi\ or caidiac embailassnient and sereie malnutiition 

MORBIDITY 

Tieniendoiis amounts of nutntne fluid me lost and thoiaeenteses mm lie 
nceessaiA met a piotiacted penod of time The patient tieated In Panels 
feld- lost 22 275 c e of efnle In aspnation in sixteen dms The patient of 
Goidorr® was admitted to the hospital in August 19)7, In Deccmbei 193S 
aspiration was icqmted once each month relts 1 " found it essential to tap his 
patient s chest ca cn tin ee months, t went a months aftei ticatment was initiated 
Collapse can occui suddenh accoiding to AYilght, 0 and he admeated fre 
quent examinations to exclude pleuial effusion aftei tmshing inpines of the 
chest and thoiauo spine in oulci that such examinations nun lcsult m dnpno 
sis befoic the onset of piessuie SAinptonis 

CLINICAL COUKSF 

Fluid from the chest initinlh iim be liloodi in tlic ex])enence of lalhe 
T\ pualls the specific gimitA is mei 1 012 the fluid does not coagulate, pres 
cut are miciosiopic fat globules soluble m etbei and reecptne to smlnn III 
stun the fat content is high and injnd i eat (iiimil ition occurs Lillie stated 
fui flier that unless fluid is lemmed tmiliac and respnaton enibariassment 
occur Jf the wound in the duct fills to tlose oi if collatcial fails to become 
established malnutrition and cm iciation supenene 

To the knowledce of Florer mid Oi lisnei 1 a iclntneh as\ mptouintie m 
ternl exists between the tiumn and the oust! of marked chspnea pallor 
ia inosis threndA pulse anti slunk and this period nti igts font tins The 
time lap in the famous < ase of Diatti whith w is due to fiacture of the left 
iliAide md Ini oration of the subelaAian a cm was six and one half a ears Aim 
mb' one ot the oft quoted authorities found it difiieult to explain the Intent 
period 
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SF\MW MW TECHNIQUE IN TRU.MVTIC CHNLOTHORAX 

I „»«' wrote of a diagnostic tnad locntgenogiaphie indications of 
n r tpidh i.cumulating pleural effusion, low serum protein, and a falling 
lvniplioci te count 

TRE VTMENT 

Tills inn be best discussed In tabulating a ears, writers, methods, and 
i liniments to indicate the trend 


l'Cl Guhlmnnn'i Ins tal feeding* ami tliorni ente'Os 

1'iJn Hoiiart ,n,l linncrn Thoneente=e*, made unsuccessful attempt to di'sect 
tin thorn H du* t it nut op** 

lojo Vinhtw" 1 \>pintion*» of with fatal ro<ult Autop«\ repealed rupture 
of .hut bctwwn dinnth ami twelfth tluirnou. icrtehme “It i« ohnous tlint 
tri-itment is un mcissful Hue to Inch of nu\ means for locating the point of 
ruptiio nnd the lna,, e«ihilit\ of tin thonme ilmt, null, at surgerx l* luglili 
iinprni tiral ’ 

pill \ in NuW \spiration “lien puncture i* a <1 ,n> iging factor ns regards 
In a!,n„ sir,,, r< stored negative pr,‘•sure , au'-, d In aspiration suths at the 
wound nnd nukes healing impO'sihh He empirienlh gave high voltage 
x r ,\ lhirnpi to the lowir inedinstiiitim ind lielieveil tlmt such treatment 
hi Ip* d tin p it,eat 

1>>,4 llrpjiner H uli thorm ent, sis \utopsi revealed interruption m the eonti 
nuitv of tin dm t with fihro<is nhout the end' 

1‘iTi l tlln i (onsinntn, ,*■ j«i ration, intravenous glu, o'i wttl, s,l,ne solution 
ligation in the mnltliorax is ilniost rertamh letli il Some fnvor e\ 

tinsiie thoruntomv nr tlior u opl ntv to produce positiv, pressure in tlic 
ph urnl t avitv favoring spout menus ,Insure of the dui t ” 
l‘t a ''trau i" ^ if Hesinal to h iv, fluid in the chest under pressure for tnmpon 
ad, , ffm t hut conclmli d that without fix ition of the mediastinum this could 
not 1» nchnvetl (hi diminution of fat from the diet i« important, (c) watir 
intahi should 1» linntul (d) tin ri is no wnv of producing tamponade hv 
air or llunl, (< ) origin tint is of no nul when collapse ociurs from medmsti 
nil di pi ict no nt dm to lolhstion of fluid in the thornru envitv , (f) frequent 
a | lntion ,s n* ci s ir\ to s,,, lift and (gl tin ri is no advantage in le iv 
„n, of th fluid In f,i-t pirtial aspirition mo*ins more frequent 

n [ iritinn indivirv pun tun mills to the risk of inflation 
1“-, Brown IS rformisl pi tirmr lnialuistinotmiix (tuith thoracn to first luniliar 
urtilro With do 1 (tills 1 drilling. I’ntnnt dir.1 m xt dai from mlrinal 
nj nph \\ 


Bain i fdl Iirt Jitiint tr. it.nl with imnunoii.s rhih in whuli nvoiin 
arr. 1 mil tin sc ond report. ,1 i« n r,,, ,ng cl,i 1, In this m. thud 
5 ‘ s v '' o-ldf. rd It In i, n4ni is suflin, nt to contra indie ito f,,sling of 

fats during 1 ,ha_ tliu r.dm mg min luctril prcs-ur, and through riUtue 
<• H<|~ of tl, i, dm mirijn, its r (air Sirgu-U l,g,t,on 0 f tin duct 
» I tlj ’“'3 U i\ 

1 r ’ °i- *M »«■ >' «»t f .ill. hot i hg.tion. kv-n, , tin 

1 'i at i m p .r c o htn n it 1 tl , s„, „f ruptur of t]l0 1uc , r 

1 d * t au 

U ’’ •!'» iv-rnal Inin .. of rhd, unlos n 
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THE JODRNVL 04 TIIORXCIC MRGFRX 


Pcct^J Performed ligation of the duct on the fourteenth po<tsphnchmc(\.tomv 
dar nitli immediate fatnlih and with no satisfactory explanation of the 
death 

1945 FJorer and Oclisnerm Considered phrcnemphrn.xis nnd pneumoperitoneum 
with the intent of having an elevated diaphragm occludo the rent in the ilnrt 

1947 Bern There was nn associated laceration of the left lung Tri itmcnt vv is 
dtulv aspiration other than repair of laceration without surgery of the ilu> t 
Believed surgen of tho duct to be difficult and should be u s cd onlv a 5 a last 
resort 

1949 Whiteside is Performed transthoracic ligation, recommended morrhuate and 

fibrin foam locallv 

1950 Meade 3 ! Believed intravenous chvlo should not be u=ed until further evperi 
mental investigation of causes of reaction has been made “One half of 
cases reported have recovered from aspiration alone and surgery seems un 
nceessarv ” Conduct nspimtion it frequent intervals, and initiate clo od 
(tube) drainage if not successful One must re expand the lung, if not 
possible nnd the leak eontinuis, one must explore Two weeks should )>t the 
maximum interval 

1951 Auld and Ixeedham- “When neurtal fat was given with Sudan III, a sub 
stantinl amount of dve was recovered from the elivlothorax Whereas, when 
equivalent amounts of fattx acid and glvocrol were given (with dve) no dve 
vvais recovered m one instance and onlv a snmll amount in nnother ” This 
suggests feeding faftv acids and glvecrol rather than a complete fat 

Schumacher 3 " ‘ 4 continued loss of large quantities of chvlo presents i 

verv difficult nutritional problem For this reason it seems unwise to post 
pone surgical intervention until the patient’s failing nutritional status nnhr“ 
him a poor surgical risk. The duct can be ligated without harm lieuiuee 
of the presence of collaterals " 

bchaffner and Kirkpatrick 1 - Peeommended low surgical ligation of duct through 
a right thoracotomv regardless of the locitwn of the effu c wn, right or left, 
and agreed in general with Meade 

1952 Me vde 1 " “Bc'cct a portion of the duet nnd ligate the ends—studv the re 
sccted specimen ” 

Hoffmnn nnd associates' 3 “Ligation of the thoracic duct m the lower third 1' 
not cou«iilercd safe bemuse collateral circulation is not ns rich n« in the upper 
third and rupture from high intraductal pressure is brought on bv acute ob 
sfruction ” 

tnicrm Discussed the disadvantages of 'iirgerv and desi rilied it as a serious nil 
dertaking stated that finding chvlo leaks is i real problem, tlint there are 
anatomic variations, that there is a deposition of fibrin and clot, nnd that 
extensive mediastinal dissection mav convert a unilateral to a bilateral 
chvlothorax. 

Dirt" Itili 7 ed intravenous chvlo (fash effusion which wn« filtered nnd then 
heparin added! and right phrem inphm\i« Di dared that if effusion ;h I'l'ti-d 
undimmtshed after phrt me mrve i rush that bgntion should l>o umlorl iketi 
Also mentioned that Klepser gave "risen coal tar dve m olive ml bv duodmal 
tul>e si viral hours l>oforo opt ration Believed that anastomosis of tin duct 
to a mar 1 v vuu a« doserilx d bv }Iod„e and Jtrulj.es was noedlesoh bar irdous 
ami diffu ult «inci smiph ligation will cun 

i rrottT m \ r w 

V 19 e, or old white linb soldo r w v* smldssl ovir the boulders i ml cho-i Vov -<>, 1°’-’ 
Tlo following dav I e w vs ndnutti I to n • ivaban ho pitnl where tl i di ignn»is w is m oh Tr< >t 
ment includ'd pn-surc b tndagi to so ling wounds of th° Ilium and thonci ntr<^ each r! 
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i liirli j.ro- tin 1 1,000 to J,000 o. of fluio pn sumed to lv clnle On Xov 10, d\-pnea and 
dull ri_lit . la-d pun ipp.“iri il, rhc-t ro. nlgcno_nini roeealLd obliteration of the right lung 
1,, hn nml 1 ">0(l i i of fluid wv- n nio\e<l 

III m- idniitted to the ho-pit il it Tin Union d Center, tort lvno\, K\ , on Dee 9 
with ohtinuc o ute ilistic - md de«pm-i With (roll cough, a large bulge ippeared o\er the 
right -i\th intino tnl io< in the po tenor ixill iri line Multiple small penetrating wounds 
w, re prc at over the bach client, and left up[ter e\trennt\ Treatment included penicillin and 
‘triptointi in fat free diet, pre-Mire Inmlage to hernia, supplemental vitamins, and daih 
thono (iitt c* 1 'iaear and culture of the m-pirated chelc were negatiee for bacteria The 
mutral fit content \vn- 1 OS mg [ier <ent free f it ta acid 510 mg per cent, and cholesterol 
in ia_ l» r cent 

Vir ivaruition to i ihe-t nnUr n m eontt niplated However, the rapid reaecumulation 
of final and the po -ibl. unnutiltihiliH of a pressurized i nbin plane led us to feel ue should 
pn ii h di tinitiM ran 
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circumferentiallv to allon closure of such fin inverted cone vitli n figure-of eight 'utiin of 
0000 silk The loss of chile wns iromedinteh and complete!! controlled in this manner mtli 
out ligation of the duct proper It un« anticipated that the tnni[>onni]c c/Tci t of tin <1 
panded and repaired lung nould ensure complete success Iloiruer, a strip of Culfo-im nn 


Flrr -—Rlfht latcml film of cliest Dec. 10 


He ' —Po t mint rior nim of rln t J in a 
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, I (l \cr tilt ‘lit of r.pnr and the (It feet in the niedm«tinnl pleura closed loo«eh over the 
trip h ,rh tuente minute* durmc the procedure, tracheobronchial tree toilet nccom 

pli hod he th< nm 'theviolopi«t saline solution was placed in the pleural cnnte, nnd the lung 
u is fulh inflit(<l V thnracnstmm catheter was inserted and the ehe«t wall hernia repaired 
a th< thorax w i« clnsctl 

J.tsonn. «a« uneventful The chest roentgenograms (.Figs I, 2, and 3) depict the 
Situation and the mrh result 


WHMTlU- SUU.KAI TFCHMQUE 

The attuil ptoceduro conceived and utilized at the time of surgerv is 
illustrated in 1 ig 4 Attunl ligation of a pleural cone could aelneAC the same 
( ml produt t as pn titred in Fig 5 

\lso offend is the possilnlitv of using a pohetlvvlene catheter splint and 
iftir the s< irred ends of the dint are removed, fashioning a duct of mediastinal 
pit nr il Units m tin < ase of a long defect The catheter could be lnought out 
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CONCLUSIONS 

] Tiaumatic cInlolhoia\ should be kept in mind ns a posstlnlih m p\u\ 
ease of pleuial collection of fluid whethei due to smgical oi accidental (i.imin 
to the neck, the spine, the chest, oi its contents 

2 Dmlv complete!} ci (tenant thoracentesis is essential to n\oid serious 
lespiraton and caidiac embanassment If se\en dajs of such a legnnen does 
not alienate such embanassment and leakage of chile does not subside w< 
beheie closed (tube) diamage with applied suction should lie instituted If 
se\en dais of the luttei theiajn does not pioduce definite juogioss wc believe 
m e\plointoi\ thoincotoim If one is mtciested in picsciung collaterals oi 
is featful of piessuie luptuie of the duet pio\imal to a hg.ituie a plastic ic 
pan mas he feasible 

3 Bed lest mas lie consideied essential to deciease the pumping action of 
1 espiration 

4 Nutution is nll-nnpoitaut The patient should be weighed daih after 
thoi nccutesis, and intake and output faithfully iccorded Oral start ntiou 
should pictail Intiavenous alimentation Anth glucose, piotein, and pet Iinjis 
lipoids should cotet losses Fuithei e\peumenta1ion should he cairicd out 
until mtiaienous clnle and with the oi.il comlmintion of fatti acids and 
glycerol 

5 The a alue of tagal stimulants to constuct the duct and chugs to pari 
h?e the gastiointestmal tiact, as well as gastiomtestmal intubation, is tpas 
tionable 

6 We have endeaioied to desciibe a simple, pi actual plan to follow if 
one is faced with the enie of a patient with tiaumatic clnlothor.iN and to 
indicate that prompt cure mas be the icwnid foi meeting the pioblem with 
boldness and simple mechanical measures 
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PROTECTIVE JACKET FOR THE POSTOPERATIVE PECTIN 
EXCAVATUM PATIENT 


Colonel S W Fkfnch III,* Medic \l Cobpn, United 8t\t» Ainu 

Washington, D C 

F OLLOWING ladical opeiations foi the collection of a inline! chest dcioimits 
with icsultant instability ol the antenoi chest nail, great caie must he taken 
to pieient mjui-j to the thoracic nseeia, paitieulath the hcait The patient 
must, of necessity, be yen caieiul about his actmti to pieient am accidental 
or sudden blows to the antcnoi chest nail In the adult this is not p.utieuluh 
difficult, but in children this pioblein assumes gieat piopoitions Child pnticnls 
cannot be allowed to plm with then fnends foi obwous icasons If the child 
is kept in the house two to tinee months postopeiaticch there is alums danger 
of Ins tailing o\ei a piece of fuinituic or suftcnng othei injury which mm icsult 
in damage to the antcnoi cliest wall and heait 

This pioblem has been oieicome to a gieat extent In the use of the antcnoi 
chest wall jacket shown m Fig 1 This jacket which costs appioMinatch >4000 
foi 5- to S-icai old patients, is made of light weight plastic and fibci glass, it 
is adjustable and conifoitable to the weniei at all tunes f 



Hi, j_ A Interior \Jn\ P I o«t' rlor vlov t mit« rnl \i(\\ 

Alter the picket his soiled its jnupose it is icturmd to the hospit d t° r 
use on othei patients The mei.igc wrating tunc is ipprriMiu.itrh fight to ten 
weeks nftoi operation It is pmetn dh imiiossihle tot the patient to siificr m 
jur\ to tiie nitenor (host w.ill while the jnket is bung woiti 

Jtv'oU***! for jmbHmtlon 

TUorurir Mtrpb nl Mirpfcnf ** rv f» f Waft r H * 4 \rmv Jfnx/ftaf 

tMnt*rlnl* for ih!** J t ur furnl h 1 bj tlo \*rnon ) • n u )mfT Coni| in} ritt>burcl» 
30 Vt\ 
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1IU ( II W.I I\ T11F AKTLRIAli 0\\<,KV A\I) CAKBOV DIOXIDE 
TIAsIoN HI KIM, \<Ut\TAU\ IlVrHRVrXTlLATlOX 
AS \ T1 ST or u \(. ri NOTION 

\ihiM Oim lOoitK, M I) i\n Ih\r\ Ioiin Hiitv MD 
STOCK!HUM ^\\!P!\ 

IAION \m ris(({ii>» is l»t itiir implied in in iu.reismg number ol nsts 
"iiliiir id\ iiu«< 1 juiiuioii u\ tube r< ulosis In order to n\oul pnstnpci iti\e 
' Ul,|h, " r ' insiiiiuiutn i new list Ins been us,d wlmli includes the do 
1< munition m tIn ntiml imgui md i irlmn dioxide tension .it rist md 
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THE JObRX \L OF THORACIC SERC.ERA 


It is of the utmost lmpoitnnce that the patient makes e\cry cfioit to 
In Pd' entdnte as much as possible Othei u ise false a nines ai e obtained The 
patient’s cooperation is as important m the In pencnf llation test ns when 
testing the maximal breathing eapaeitA 

In the immediate postoperatne penod the patients ha\e too much pam to 
perfoim a good hypeii entilation test The change m the aiterinl ox\gen and 
caibon dioxide tension dining this postoperatne peuod is usunlh ran small 
and is not an expression of the true respiratory reserve 

Oxygen and caibon dioxide tensions (pCh and pC’O.) m the aitenal blood 
me deteimined according to the method of Tfilex, Pioenimcl, and I'r.inke 
Washing the capillaiv with plnsiologie saline solution has been abandoned due 
to the solubihtv oi both the caibon dioxide and the oxigen m it 3 The cup is 
sucked out lie means of a special suction line m oidei to haie onh a feu units 
ot blood cocenng the upper meniscus of the bubble in the capillan Then 
sodium hydroxide solution 4 0 pei cent is filled in the syimge cup and used 
foi both the -washing down of the capillary and the carbon dioxide absoibtion 
fiom the bubble at the same time 

To obtain some infoimotion about the accumei of the method 41 expen 
ments -were perfoimed in which the blood was equilibrated fifteen to twent\ 
minutes anth a known gas mixtuie passing thiough a tonometci The ox\gen 
and caibon dioxide tension in the blood was then determined The mean 
clifTeience between the oxagen tension in the blood and m the gas mixture was 
-IS mm Hg ± 0 77 As this diiTcience is not stntisticnlh significant, the 
method is consideied ichable 

The mean difi'ciencc between the carbon dioxide tension in blood and m 
the gas mixtuie was -2 37 mm Ilg ± 0 59 This diffeicncc is significant which 
makes the \allies of the caibon dioxide tension less reliable 


Tuilf r Resting Artuuu r0 3 and rCO in mm Hg \nd Tin Dirinuser Hrnirn 
A vufs Doting Aon nt\ nv Il\rrr\iNTii_vnoN \nd Rfst (AIfan a nos 
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IS 0 ± 1 4 
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RESC r Tv 

I / * f 

The patients were dnidcd into croups including (1) noimal persons - 
patients with unilateral pulmonari tuber*ulosis (3) pitients haaing bilnteri 
puhuonnn tuberculosis and (4) patients who were clinicalh ran poor risks 
A rf section was planned or performed for all nidniduals in ft roups *" ^ 
7 In results are shown m Table I and 1 nr 1 
Croup 1 —Normals 
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Group .'—Patients with unilateral pulmonan tuberculosis needing 1 ejec¬ 
tion 1) i\c a nun h loner abilite to increase the aiterial pO : and decrease the 
irtenal pC<)_ than normal indnidu iK 

Group In patients with bilateral pulmonale tubeiculosis who needed 
reactions there was no abilita to increase the artenal pO : and decrease the 
art< nil pC’O There w is on the eontrare m seaciul instances a decrease ill 
trti ri il p(). and an accumulation of carbon diovide during the \oluntarc hepei- 
\c nt itat ion 

It is eudent that flioups 2 and 3 include patients with a wide lange of 
pulinon in rc-scne 
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TIIF TOURWL OF THOI!\CIC SLItOFIU 


"ho had tindeigone a light pneumoneetomx foi eancoi one xeni prctioush All 
these patients could -walk on a honrontal plane hut had to lest after walking 
onh one flight of stairs The maximal bieatlnng tapacilt tailed between 24 
and 6S L , the aietagc was 4G L pei minute In this gioup theie was no m 
eiease of artcual pO. and theie was a eaibon dioxide aecumulation dining 
xoluntarx In penentilation Ten sunned the lesection One patient died tight 
dais aitei an extiapleuial pneuinonectonn Autopst showed coi pulmonale 
Of the ten icinaming, seten aie lespnaton cnpples and unahle to work 
Tlnee patients aie woiking Of these, one patient is a lespnaton ciipple hut 
still peitoims full time woik as a consti net ion cngineei Ten tcais ago ho had 
a left se\en-nb thoiacoplasti peifoimed and theie is now a lug lesidual ca\it\ 
in the left uppei lohe Two rears ago a light uppei lohectonn and a fnerih 
thoiacoplastt was peifoimed The light lung then had 82 pei cent of the total 
oxtgen uptake Aftei the lesection, the patient is onh able to walk slowh on a 
hon/ontal plane Maximum bieatlnng eapacitx is 2S L pei minute Of the 
othei two woiking patients, one woiks six horn’s a da\ as a eleik, the otliei is a 
lull tune labouton nurse 

-V 30 teai-old patient with onh a tuiietioiiing left lung had noinial x nines 
(dmnig In pen entilation an liiciease m ai tonal pO_ fiom 83 to 100 G mm Ilg 
and a dec tease m pCCh fiom 33 to 7 4) 

A G1 veai-old patient with onh a leinaining left lung was howetor a 
lespuatoiv enpple The aitenal p0 2 deeieased fiom 55 3 to 54 1 nun Ilg 
dining xoluntan hvpenentilation, and theie was an liiciease in the artmal 
pC0 2 fiom 40 2 to 50 4 

In one patient the left phienic none was damaged dining the lonioml ot 
a mediastinal tumoi six teais eaihei The left diaphiagm now made no 
exclusions Bionchospuometiv showed 34 pei cent of the total oxtgen uptnh 
and 23 pci cent of the x entilation m the left lung Dining toluntan lixi>cr 
\entilation the aitenal pO_ did not use signifuanth (onh fiom SG 0 to 87 0 inift 
Ilg) hut theie was a piouounced dccieasc ol pCO tiom 33 0 to 20 8 mm ID 

HIM l>MO\ 

Dining a \oluntai\ In pei \ entilation noimal unlit itluals hate an ahilit' 
to ini lease the aitenal p() 2 and dcilease the utiiial p( O 3 his abihtt he 
ionics less pionouiiccil in cases while lung pai cm h\in i has hem dc stinted 
mil t entilation imp in oil In some ot the putimts with lai uhaniid pul 
motian diseise an lhnoimil leictioii with a dim isi ol theaitcin) pO md 
in a< i mutilation ot i ulmn dioxide h is hei n ohsi l m d dm ing tin In pi l \ < util i 
1„,n We belietc tint it ieiimies mini woik Ini tin si patients to htpet 
x eiitii itc thm is lcrpimd l<u not mil indniilu ds and tin i on (spoiiding gun 
m x entil itioii is liisuflii lent In p< i sons with tube 11 uloiis i nipt em i or i fixe cl 
di i phi igm lftcr 1 nl iti i ll pmmnothoiaxis tin woik requited to htpii 
Miitditi is i onsnli i ihli hut tin liureisul \entil itioii is ntgligibh V d( 
i re ised aitirid pD md i i nbon dioxide ai < iminl ilmn mat thin he piesmt 
In this Lioup of i isis with lit tli iispn itmx risiiti most piticnts will 
surtite the ojici it ion Thct arc usii ilh soniiwhat ninif euppled iftn the 
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..p.ntmn but thti mu ha\c httlc .»r no simtum uul their ctneial condition 
in ix improxe 

In this enm 11 in patients with little respir.itorx resene it is important 
tn dink tin irtcrnl oxiiun iml < lrlmn dioxide tension it internals aftei the 
op< r it ion With nxxtreii tluripx tin pitieiitmix liaxe 1 good color hut 1 pio 
m.urn t>1 t lrlmn dioxult retention A Iracheotonix mix be periormed eailx 
to miproxt tin xt ntihtion ind hrinii the p ltient thiough the linnieeliate post- 
op) r 1 1 1 xt pt nod Tht tlt.itl spatt will diminish xxith approxim ltelx 100 nil 
ntir i tru lit otonix and the nrwiix mix he Kept tlcn hx aspirations until the 
ji it it nt is stroiur timiisrh to eoiiirh efTettixelx 

si xm \tix 

'lhi irti ml oxxnen and t irlion dioxide tension at lest and during a 
xolinit ir\ hx pi rxe util ition Ins Ikiii nixi stigated in persons with xamne dc- 
iriis oi respiratorx uisufiieiencx Patients without lhihtx to increase the 
arti rnl p< > uul detn ise the pt*()- duiiiui hx'perxentilntion ire consideied to 
hi\i \i r\ poor respiritorx rt-erxe 
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THE EFFECT OF CAYERNOSTOMY ON GIANT PULMONARY CAVITIES 

Report of Twenty-fight Cases 

C Stfph vnopoulos, M D , and T Tsimonos, M D 
Atmfns, Gretci 

T HE opening and diamage of pulmonale tnbciculous cauhcs is llie oldest 
snigical pioeeduie tiied foi the erne of pulinonan tubeuulosis Casts 
whole caccinostomj was used liaee been lepoited oeensionalh since tlic see on 
teenth centuie, as Le Caiboulee 1 and Elliott- liaee demonstrated The establish 
inent of this pioeeduie as a tieatment foi pulinonan tnbciculous eneitics how 
eiei, is due piopeile to Dc Ceiennllc, 3 of Lausanne, who not onh eombmed it 
with some pnmitne thoiacoplaste, but also piacticed the chemothenipoutu 
tamiionade of canties with game soaked in lodofozm and othei antiseptic agents 
The news of De Ceiemille were latei continued In the woik ot Saueibiucli 4 
who showed the adeantages of a pielimman tlioiacophisti in cnccinostonie 

The modeln woik ot Coullos and Oinstem- on the impoitance of dianting 
hi oik In in the tieatment ot cauties ga\e s]iecial nitcicst to caiemostonn it 
was possible to mteifeie dnecth In dunning the bionthus, especmlle in tliose 
cases in winch collapse therape and eecn thoincoplnste bad failed to close tin 
eae it\ 

C’ae ei nostomy was then cst.iblishcd as a supplementale pioeeduie foi the 
tieatment of iesidual canties aftei thoiacoplaste, the persistence of the canties 
was attiibiitcd to the nonocclusion of then dinmnig bionclms The taeoiable 
effects of eaeeinostome in the tieatment oi iesidual canties encouraged fmthu 
leseaich especialh aitci the discoeeie of the antibiotics O’Biien 0 and Beinou 
and then uspectiec* associates and Boninot and Job" «ilso ajiplied the pioceduro 
m instances ot guilt canties without am precious thoiacoplaste, with hopeful 
lesults 

The fneoiable lesults ot the continuing icscaieh induced Mauiei of Uncos 
to U\ to substitute cucunostomc, m mane cases, foi Magical collapse tin rape 
be liiciiascd the indications foi its application, since with bis own bloodin' 
pioccdtnv phe sic inns not spec mli/ing in smgcie then would lie able 
pi act ice it 

Maiuci s' tecluncjue consists ot cat he ten/at ion ot the cantc, widening 
of the chest wall sinus be means ot Innunana t imponneh with gnti/e soik<d 
in mtibiotics and (malic elnsuu ot the cante s <lrlining luonc hi be me ms of 
diatlici niodi mutation 

_\s Mimici s jmblislied icsnlts sumed 1o be moic lb m sitisl letoi'. 
n it ill die ccc cute uho mtciesteel in the application of tin. pioeeduie to pitietit' 
with giant pulmoniic e lcitus who foi c moils ii isons, eoiild not bo subjected 
to other edeeme treatment 

y r« m \ nl\t r it\ Clinic < f i lithiMoIocv in t(< Hum s nlri i iJirtM (< r J t\ f 

•< n< m »i- nl«*» 

I r n l for j itw n I i ^ 

r >\u 


If ^ 
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In tin ipplu it ion of cacernostoim in out n^ 1 - isc followed i technique 
more Miiqd. thin Maurer s hirst ue pettonned the catheterization accordnm 
to Mon 1M1 s nn thod tin n no widened tin dust nail Mims In renioMiur and 
no r tin_r nihlnr drain ue tubes ot proirnssiieh inm lsimi dinmetei-s In tills 
u n we were ible to obtain a proenssut mdc 111112 01 the sums without the use 
»t ] umn ir a sinks which pniPct<d tin patient trom undesirable lendions 
Tim tinal stace in the pint cdme was the cheniothcrapeutic -nuze t uiipoiiadc 
11 tintssin t uitirizatmn ot the open drumim bioneln was perlormed 
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of caveinostoim connected with the se\ and ape of the patient, ehionieitv and 
extent of the disease as well as the anatomic and pathologic alterations 

The roentgenogiaphic disappearance ot the cavity alone must not lie con 
sideied as a complete theiapeutic result, the disappeaiance must he followed 
In the permanent obstruction of the diaming bionchi 

The eases in which shimking of the cavity was maikcd hut no obsliuition 
ot the draining bionchi was obtained weie considered onh improved Then 
tieatment must be completed with f hoi neoplasty if this is possible 

Cases which, during a penod of at least si\ months, did not picsent am 
change fiom the application ot cavernostomv weie classified ns without cftcct 
while the cases in which, aftci the institution 01 dunng the time of cavcrnostoim 
clinical and focal aggiavation weie noted weie lepoited ns aggiaiated 

The possibility ot favorable results seems to be bettei in men than in 
women to explain this phenomenon the neuiovegetative inconstaiici gcncialh 
obseived m women must be taken into consideration, because of it women 
toleiate tin continued and long-sustained nutation caused In cavei nostoim 
with gicatci difficult ft seems that there is no essential difleience among tin 
tluce categories ot age mentioned m Table I however from the fact that the 
shimking of the enutv piosnpposos a picscncd clastuiti ot the piilmonan 
tissue, to a suflfieient degiee it is understood that, fiom this point ot mow, an 
advanced age bungs Jorth difficulties legaidmg the iavoiablc influence ot the 
caicinostonn The diflcicnte m the pciccntage ot the fmoiahlc effects obtained 
in the vaiious categones descuhed in Table I and connected with the penod of 
the disease hetoic the institution of e.neinostoim must also he attnbntcd to the 
same reason The longci the penod of disease hefoic the institution of emem 
ostonu the gieatei the piesupposition of a scleiosis ot pulmonan tissue ns well 
as of the wall ca\it\ , tins ot eouisc, icndeis difficult the attainment ot the 
complete sin inking closure of a cautv 

The extent of the disease plavs an important pait m tlie effects obtained b\ 
tmcinostonn In cases of slowlv piogressmg tubcieulosis, the possibility of 
success in cntlictcn7cd cavities leached 58 per cent, while in a piogicssnc foim 
of the disease the jiciccntagc limdh amounts to 18 pci cent The gienter 
possibility of success in cathctcii/cd cautics thcieloie, is found in umlatcrnl 
tubcieulosis with a single cavity and the possibility decreases piogicssnch ni 
the othci categones In Table II the results of cmcinostrum nic gnen anaht 
ltalK the locab/mtion of the cavity, its si/e the condition of the imhtwwm 
tissue mound 1 he « ax it v ind finally the duntion of the can 1 nostoim m cub 
case arc aho included 

The grcitcst rate ot cuic is observed in cautics localized in the medium 
ind lower pai ts of the lung while in the unities of the tippet pail the pcruntngi 
ty idontlv diminishes This min lie attributed first to the link of sufficient 
hcnltltv pulnionnn tissue nnniiul the cautics ot the upper ngioii and second 
to tlie existence of extended adhesions between the cautics and the thoracic 
will The cavities located m the medium and lower rccrious of the lung arc 
merth tree oi adhesions 
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TJip M7i of t)io cnji\ dors not scorn to mfluemo the therapeutic cfteet The 
jtt r<i ntie« «t i iwirilili rrsuits is d.out the vanio m the tuo categories of Table 
11 Wo must point out hou.au tb it the sire of the entities in our cases is not 
<nisi d snleU h\ tbeiavnseot pulmomn tissue but depends considcrabh upon 
its tension (.nised ha the theekailae nicchnnism function of then draining 
brom In 
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s-rmuNoroi i/>- vnp tmmono- ffffct of ruFR\o*TOM\ 

cw> tin p^]M«toration was contimiousK negative foi tubercle bacilli and the 
irnt n.cnlLcnob.L-H control showed stabihH ot the iaaorahlc result ob 

t nut tl 

Tlir n^ts with shrinkimr oi the c ivitv but with nonoielnsion of the dram- 
1110 bronchi amounted to ten that is appiovunatch JG per cent 

In two <n tin preuonsU mentioned cases supplemental^ thoracoplastv was 
ippltrd anti m one i suiusstul loliectonn in the remainin': seven eases -it 
pn suit tin supi»lt ment in mtc mention is impossible 

Tin t nes without efutt and those n<nnstated amount to 2 S ]>ei cent of the 
tot it m dl tlnn uusm tcs>ful tasts the patient died m two to eighteen months 
irom ih< nistitutum ttf tlw < uemostonu some ot them betuise of the nonanot 
of tin jivourcssum of tlw tubemdows pnwtss siul others because ot the aggiava- 
tion t wist d be tin intervention 

si mm \r\ 

Tlw rtsuits oi twente unlit t iscs with mant cavities to winch eaveraostomv 
w is ipphid followin'; M Hirer s ttthmtpie arc piescntcd complete ami perma- 
m nt i i\it\ t losuit md ot elusion ot the dr 11111110 bronchi W» per cent shrinking 
oi tlw t i\u\ without in ibis on of 1 he drainin'.: burnt hi TO per cent no shrink 
111" wli lit\i r or i„er n ition 2 sj ltr<fI it 

Tlu <'nitiibiitmu ot tlw vaiious tactors connected with the constitution 
limit tl 1 volution pillioloirit md anatonm form ami lotalization ot alterations 
is mink ilit tnonblc or untavoiabb effttls ot the t.iveuiostoim is shown 
111 tin two t titles 
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EXPERIMENTAL RECONSTRUCTIVE SURGERY OF TIIE TRACIIE V 

C-xrlos R P iuifco, M1) , Octvyio Rhero, M D , \xd Jose Kutiix Porter, 511) 

Mfxico D F Mfxico 

W ITH the ael\ aneement oi modem suigicnl techniques anesthesia, and pro 
and posfopeialne management, suigical iccoiisti uefum of the an pas 
sages is of mote impm tance now, espcualh since tlieie aie a gieat munbei of 
pathologic pioeesses m winch it can be applied, such as benign and malignant 
tumors, stenosis, tiaunias fistulas, and extimsic and intmisie compicssions 
The e\pei nnental woik earned out in annuals has also been a decisiie 
influence on the ach aiicement of suigieai techniques so that at the picsent time 
it is possible to piedict the outcome of lepaning eithei the ti.uhea oi hionclu 
anastomosing the an passages and i eeonsti ucting pi e\ mush cieatod defects 
with the use of plastic maternal and ginfts 

Feiian and Gaidenghi , 1 m I 94 S, lepoited the successful lesuture of the 
tiaehea altei lesecting a benign fibiondenolieniangioma Relscx ” in two cases 
of malignant tumois of the tiaehea, used a stainless steel wile mesh suiiounded 
hv a fiee giaft of fascia to lepan the defect nested nitei leseelmg the tumor 
In I 9 H Mathei 3 lepoited the ease of a tumoi it the bifuicntion of the tnchea 
in which lie peifonued a wide leseetion and i eeonsti tic turn using a stainless 
steel wuc ioi the sutiues without pioducing slenosis Enins 4 lepaned a 
laige defect oiigmated hi the leseetion ol a benign lumoi of the tiaehea with 
a stainless steel wne mesh coieied with a skin graft 

Cotton and Penido J lepoited the successful leseetion of almost all of the 
tiaehea m two patients w itli caienmma nfU i wluc h iceonstiuc turn was possible 
In means of a stainless steel tide Cnluti'' h pot tod the ease of a c iiemoma 
of the lowei thud of the tiaehea m ulncli excision was followed In icpaii 
with a tantalum gau/e fascia lata graft, sixteen months aftciwnid the p it lent 
was In lug and had no complaints Metins and associates peifunned '> 
liioncliotonn followed In an istoniosis, m a case of adenoma he lgin * flftu 
lesecting l eaicinomn of the mti itlioiacic tiacliei, uneted the defect with a 
petition of peiicnidiinn, latei on due to extension of the tumoi, he pcifoimed 
a light pncninonectomx using a petition of the light hioiiclius to eoita the 
defect Goldman,“ m 1 r > r >2, upoitcd tne e ises of li mspleurnl hi one Imtonn 
Gehauei, 1 " 11 m fh'iO lepoited the use oi a si unless steel win mesh coined 
w it h i del m il grift m ie p m mg the d< fe < t piodue e d In re se t tinir i po) turn "f 
the wall of the in un hum In in e isos of tuheie nloiis bioiie hostniosis and ilso 
m repining the ti idle i m < ises oi stenosis Paulson 1 " ic ported Inning used 
shm grafts to tepait Urge dofeits m the tiaehea uni hromhi also ill eases 
of tuheiuihius stenosis Matlici 1 using Gi Inner’s technique w is siueess 
fid in repining tun of the m un loom hi ilso m a i isi of tuhi r< nloiis 

j-rom tin Tul» r\ I<* nn I tli* I> i trtnunt of J rJnu ntnl Siir#, ry It il 

C* n ril MtxioPI- M \lcn 

I i'ci lx 1 ft r i nbltc nit n J n l q 1 
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WomW .rows 11 lrri'ou " m W ?». report. <1 the repair of the traumatic 
t M> , „t Kt.ni.Ms of th« tri.h. a In shm crutiiur hrifmhs' penormed an 
.mlt-uml an istom..sN nit. r res'.tine a iractured nrtil.nre m one of the 
m im !>rou< In ichh.r r< port- m t. cideutal m . turn m<l mu < ewul restitute 
ii, hroii. Inn U'-ni_ a ir lenient m liit.r. ostil nuiscli to cover the repair 

hr.iii.liO'< op\ lai. r on show.-d a eliuht .Litr.c of stenosis Matlicv and OtiMrt- 
it%' jo rforin..1 an < ml to end hron.inal nnstoniosis eovere.l with a shm craft 
at tr >n i ml.nt i\ division <u the mnn stem Won.hus ''eanell’' teporfed the 
. m ot a ruptured hromhns lollowine a (hoed muirv to the (host treated In 
lmni.’dntf thoru-otoim md ropaii 1 r % it in 1*112 reported the use of a fiee 
'.raft ot l isi i > lita m rrpairunr old fistulas in t!ie nr pissaces Neuhof 1 re¬ 
port'd tli. mi< i.-ssiul (lostue oi ..Id tia. heotomit" iho nsnur tree cralts ot fascia 
lita l’-n a hh< m im oth.rs has r< port. .1 mk< essful re suture aftei remount: 
t i’vuh l.odns iron. th« hr.unhi Mom and t owl<\‘- ri ported i < ast ot a flu's 
t. rtor nudtastmal truh.otomv m t . is. »*t .\tniisi< < .mvpre ssicm due to an 
inrti. uifurvsni 

M \Td 1 \t VM> MlTlUUis 


1 or this studv \ . us. d i doe in oiu i\pormitnts 

Tin doc is pi u i d on tin op. r it in*, t aid. with tin lie. K extended and under 
suren d ainstliiMa with p< ntoh u hit il To expos, the tracliea an incision is 
in id. o\<r the .nt. nor portion <>t th. imk it tin nndlinc from the thvroid 
. irtii ie< to the his. ot th. mil Th. truhei is next dissected eleanh down 
mapproMnut.lv lo un nt.i v hi. h the sm in. il pro. f dure of choice in eneli 
th. croups \ Imh will h. d.sirihvd is .airnd out The ne.h is then closed 
1>\ uit* rmito nt sfif sutnr.' 

\H",< Mu rw. iisidtutv do_s_ionp.il as lollows 

1 ''..ii m md . nd lo . nd hi istomosN 

2 lloaiot. pi. mloar ills 

i 11 'notopn )i< ino_r uis 

t IP 1. ro’oj n n‘o_r its 

' lMii.UI. h» . i ot opn _r uis 


f ; *" ' ,,,? .mil. (.,„M -In hv. Of the -as,. 

1 • dto..d „ Slums, Ml, inn i i,D*i, i,t Ml) sntunsuas p M fotm.d am 

1 ' ' lv ' " 1 v '[ 1 'Sis V isfur.i'iumh 111 , Minins in 1 

1 ‘ *' " ' V ' 1 U! ' s »id in . nd t« cm' 

1 ' mU mM '’ ,1 1 "NuMim.l lns'iu,M.m| irin s'Mi, 

' ‘ V' ,,! ' N 11 '' ««" "i th. 1 s, , t ,„ x „ 

'• W U llll'v.«nhl!. ! i- t [,, sutur. 
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sutures In thiec cases, excision was made of a portion of the tinchea le.mng 
the postenoi intcicartilaginous membiane in situ leplacing the excised portion 
aftei a few minutes with tluee stainless steel wiie sntuies in U All the dogs 
m this gioup wcie sacnficed six weeks aftei the opeiation In two cases the 
postenoi mtcicaitilagmous ligament was sectioned, leaiing the trachea 1111 
touched The dogs weie sacnficed six weeks afteiwaid 

Homotopic Ilomografts (Fifteen Cases) —In this gioup we used homotojue 
homogiafts, either fresh peifoiming two opciations snnultnneoush, 01 using 
matenal kejit in diffeient tipes of media In two eases the giaft had been Kept 
m alcohol, the end-to-end anastomosis was done with lntetmittent silk sutures 
and the animals died thnt\ and foiti dais a^tei the opeiation In file (ases 
the giafting was done snnultnneoush fiom one dog to the other using two 
stainless steel nne sutuies and thiee intermittent silk sutmes All of the 
animals in this gioup died between the fiist and the seienth dai after the 
operation In fom eases, the giaft was kept in noimal saline solution with 
penicillin and stieptomicm again m this gioup all of the animals died he 
tween the and thiiti dais attei the opeiation In tlnee cases we used a 
hophilired graft ichidiatecl In placing it in noimal saline solution the 
anastomosis was peifotmod with two stainless steel wne sutmes in U and 
seieial inteimittent silk sutuies the animals m this gioup died between tin 
and fortv two dais aftei ward 

Ilctcroiopic Auioepafh (Four Cases) —In this gioup the graft was pre 
pnied In remoiing a poition of the cartilaginous part of the cm of the same 
Animal which was placed mound the pienousls iesected portion of the tinchea 
with thiee stainless steel wne sutuies m U rcinfoicing the sutuie line with 
seieial inteimittent silk sutuies The animals in this gioup died fiom two 
to three dais aftei the opeiation 

Platclthe Hctcrotopic Grafts (Fn\n Cases) —A small window (I cm iu 
size) was made in the anteuoi portion of the tinchea after which a fingnunt 
of the cartilaginous portion of the eni of the dog sliglitli larger than the 
window was sututed using inteimittent silk sutmes oiei the pro wild' 
created detect The animals m tins gioup wcie sacnficed 15 20 35 , and >0 
dais rc'-peetneli, after the operation 

KE.-1 1 T" 

In ill the cases a muiostopic and minoscopic studi w is nude inmudi 
ateli aftei the animal died or was ski ituoil with pnrlic ulni imj»!nsis on tin 
state of the suture line degree of epitheh/ it ion ind the st itc of the trulual 
c irtilagcs both from the ei ifts ind the receptor I he if suits of thfsi studio 
t ui he summarircd as follows 

1 ^cation and end to end anastomosis In all lliose cists in which sdh 
was ust d l»r tin sutures tin rt w is stenosis to complete obstiuetion <T ig u 
Tlio mu rosLopit stutli receded loss <u the mucous membrane it the suture but 
with infiltration In Innphooles poh rroiphonui bars ami pi isma e < IN e'l 
donee ot an lutcm-e lidlamm itori tijicoi ioutun ^ 



ixriiMO rr kj-con<tki ctivf rr,rh\ or TR\tnF\ n“ 

In ill tlju-p i jv.iv, jn who 1) sl-unless Mod Mire \\,is used lor the sutures there 
u.'s no steni^is (hur !• with the exception of one case theie weie no eudenecs 
oi lnil.imm itotA rt utiun or destruction ot the inuteml used for the sututes 
tin murosnijiii stu<h receded munition of new nnieos.i it the line! of the 
siitim line tin s< ir tissue heimr tornied with fibrous tissue aiul in nc< isional 
rt-sidu d lullainin item t \ j>e of (ell 
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!%]■(. <>i rt n < tii'ii amiind t!u tr i< hea and in sonu t i>es pus lormation imerostop- 
mlls there ins necrosis it the site ot tlic itritt and a "rent amount of granula- 
iU>n tis-ui Tin re w is also tomplete loss ot the nuteosa and destruction of the 
> arttlatrinnus tissue In our of the casts in ninth stainless steel ssire ssas 
ust .1 ii ir tht sutures tin rt v.«rt no major lint rose opu ahnornialities (Fins 
4 and ') Tin mu lost opn studs showed the piesente ot seat tissue at the 
sutur* Inn toinphts t piths lustinn it tin inner surface llisence of lnflainma- 
tors rnttmn stnl pirti il ossitu itn>n ot the ti uhell »artll.lire In the remain- 
11m tsso t isss llu re ins a s,\tn dsttrst s»i sttnosis m an htuirclass fashion 
'nth snp< riinpo"sl mm turn tin mu rosonpu studs shossed that the nrait 
Ind hi i n n plat id hs fihrous ttssut with no tsidenets of ness eartilacc fornia- 
tioii Thin s ->s iKo loss ut tin mucosa nul m one ot the easts squamous 

till t lphs) | 

hen tin tr u In i h id hi mum ist d h is111 _r the paste nor loncitudinal lica- 
nn nt unlotif Ind tin rt s\ is no stenosis ud nut rostopiealls theie ssas forma- 
ii"n ot mss min nsa pn si m i ot fibrous tissue nul niutmis "lands ‘similar 
r< 'id's ss t n oht mu d m tin isso < isos m ssluth tin posterior loiuntudinal 
I _ urn nt !i id lx < ut't isi d | ( \\ mir tin ti n hea nntomln d 
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destruction of the giaft (Fig 6), nncieiscopically tlicic y\as leplacement of 
tlie giaft In fibious tissue slum nig a gieat nuinbei of lymphocytes, pohmm 
phonucleai leukocytes, loss ot epithelial tissue, and dost met ion of eaitilagimms 
tissue Jn fom cases m uliich the giaft had been piesened m nonnal saline 
solution (y\ith penicillin and stieptoinscm), theie i\as stenosis in tlnee and 
destiuction m one The mieioscopic studs showed loss of the) noinial stiuctmc 
of the tiachea with a few degeneiated caitilagcs, foicign body leaction, pus 
foiniation, and squamous metaplasia of the mucosa In the tlnee cases m 
which a hophihzed giaft had been used, time was a seieie degiee of stenosis 
with fibious and mflammatoiy type of tissues 

I Hetciotopic autogiafts (Fur 7) the macioseo]nc specimens m tlnee 
of the cases showed a complete destiuction of the giaft with supeiimposed in 
fection (Tigs 8 and 9) The nucioseopic study showed a gieat numbei of 
leukocytes, piedominanth lymphocytes al both ends of the sntuie lines, to 
gethei with some aieas of neciosis, the othci dog, which died one day nftei 
the opciation, shoyyed the giaft to be collapsed, and although the histologic 
pictuie seemed to be nonnal, theie y\as a gieat numbei of dilated yessels and 
necrotic foci 

5 Platehke Ilcteiotopic Giafts Theie was no stenosis m am oi the spin 
mens obtained at neciopsy (Fig 10) theie y\as a numbei of film adhesions 
betyyeen the site of the graft and the peiitiachonl tissues and microscopic 
degeneiation of the cmtilagmous platehke giaft which y\ns cmcrcd yutli 
fibious and inflannnatoiy tissue y\lu<h y\as found to be less, the more the 
tune between the opeiation and the study The uinci suiface of the trachea 
yyas found to be also nioie epitheli/ed m those cases y\lnch yycre sacrificed 
latei on m the eomse of these studies 


DISCI S.SION 

The lesults obtained m the fiist gioup show that tlie silk sutuus y\eic not 
sufficiently stiong to maintain both ends of the anastomosed tiaclual carti 
lages togethei thus the letiactilc pemci of Hit tiachea and the supei imposed 
infection since it is a septu an jiassage induced tin destiuction of the sutnii 
line at the time neyy giamil itmn tissue had been foimid yyhuli in turn brought 
about the stenosis m an honiglass fashion Thercfoic, to keep both ends <>f 
the anastomosis togethei, stainless steel wnc yens used foi the suturis with 
good icsults, eyen in those cases in which n pint ion of the tiachea had been 
excised 

The stenotn pioccss yy is also found in thosi i isi s in yylinli a hoiiiotopn 
mtoplastic grifting y\ ns done While those eases m yylnch silk yy is used for 
the sutuus shoyyed a seyiic decree of stenosis eonipainble yy it h the fonner 
group in those e nses m yy Inch st unless stee 1 yy n e yy is used In side s the sf< neiti' 
]uocess there yy is superimposed mfeition yy it li tlie exception of one < as< 
Hus led us to think not only that it is necessity to ke < j> both ends of the 
iiinstoniosis together hut also that both the nutritional and infectious fa<t"rs 
piny eel in important mb in our fnluies suut when the posterior longitudinal 





36 2 


Till JOUKN «j 01 1II01(\C1C SU1,C,FR\ 


ligament was left untouched, the cases lesponded \en well, we feel that the 
infectious faetoi is moie linpoitant in piodueing the stenotic piocess 

The results obtained in Gioup 3 show that, in some eases, besides the 
stenotic piocess, tlicie is absoiption and e\cn complete destiuction of the 
graft, both these reactions being a manifestation of incompatibility betwem 
giaft and leceptoi The only tissues y\lneh aie not desttoyed m giaftmg fioin 
one animal to anothei of the same kind aie eoinen, eaitilage, hone, and blood 
yessels In this paitieulai ease y\e feel that it y\as citliei a biologic type of 
leaction (antibody-antigen) oi a special type of cellulai mclniduallity yilntli 
brought about the failuic in om homogiaft cases 

In the foui cases m yyhicli the giaft y\as taken fiom the caitilngnious 
poition of the eai of the same animal (Gioup 3), theie y\as also a stenotic 
process, this, howeyei, y\as oiigmated by a complete collapse of the giaft 
yvhicli caused letention of secietions and clots and a concomitant supeiim 
posed infection 

In the last gioup, both the homogiaft and the aulogiaft weie successful 
This may r hare been because the defeet pioduced in the liachea y\as small 
and the giaft acted only as a scaffold oi, as has alicady been demolishated, the 
caitilaginous tissue was yyell toleiated In the leceptoi 



l-lp in_Innor Kiirfncf uf tin trnclu. i pliowlnc n pliitnllk. linti rotoplc Kraft In n Iiomotr »1>I< 

niitoknft c 

( ON( I LMO\< 

1 The end to end anastomosis ol the tin lit i must he (.lined out using 
a nonabsorbable m itt rial toi tlx sutuu s (six li is st unit s stt < 1 u ire) in «rd< r 
to hold both <nds of tlx in istoinosis tomthu 

J Sinu tlx m pissams (onstitntt t lntiiid septx sit< tlx lnMtions 
tactor must ah\ays be taken into t onsxb i ltxm when mhi;i n is performed 
utlior in the trae lie i or bronchi 
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.3 Ill the light of piesent knowledge, the use of eithei fiesh 01 piesened 
homotopic Iioinoginfts is not to be athiscd 

4 It is possible to use eithei heteiotopic autogiafts oi homogiafts in le 
pairing small defects m the Uaehea 
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M hI)I \STI\ \L granulomas lia\e been of incieasmg clinical significance 
since the pimciplc of surgical exploration foi indeterminate mediastinal 
lesions lias bctoine \\ell established 11 The majontc of grnmloinas are ostic 
hsions arising fiom hmph nodes usuilh in tin paiati iclieal region ATost of 
tlitm occur is m tnd lcsitlt ot chronic grainilomatmis inflamm dion, others 
present 1 more a<utc gr imiloinatous lnstologit reution In the past, the etiolog- 
k d basis 1 ms beui assumed to be tuberculosis and the lesions line been des 
ignited niediistin.il tuheicultimas \ctuilh the cause of most ot these 
lesions cannot he determined at dual eh at the pu sent time, and a\c bcliete th it 
dice should lie design ited tm di lstninl gramiloin is 

It was lime in 1'I42, 4 wlm lepoitcd the first excision of a mediastinal 
grtmilnmn with an cxicllcnl irsult Two \earx lnei Blades and Dugan' 
dc-si rihed another surgital case tint ol i AG'ear old Aum oflner and in ll-lb, 
1 1 mmui inis r contributed the thud A iiiniii and cowoihers, in 10A0' added 
two casts tti Paulson s to those plus foui new t ises of then own That same 
u ir lb rAs do m I inland it potted his < ist making i total ot ten tases In 
t h< dist nssioii ot tin paper b\ 'samson and co woikers A\oodiufl md t.ohlm in 
spoki of siuul it < tsts but these should not he included bemuse of msufiit ion! 
d it i hi VtAl stoun nid I cons destiibed six more mediastinal gianuloinas 
h'» of whitli were surgit d \t lbont the sum time R ipant md Dunaeik 10 
lesirilitd tin n tist Tins makes a total of sixteen niediastm d gi nnilom is 
P <»'»d u then tcotonn To tnu knowledge thiu line been no mole recent re 
jsirts \\t wish to add sixtoe n c ises m which upprdnm w is performed m the 
r'-’tnt just at tin Mho (him md to nnphasi/t tint mediistind gratmlom i 
tipriMiits v nunh inort toinnmn piobhm than tin pmtits of litet ituro would 
mdn in 
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Misli vstin d LrtimloUMs in lotiuimnh imind in ..nine adults tin icnigt 
m ,n on, strus l,utL G 1 h'u. of tin stxt.cn indents wtrt between 
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up on routineh made loentgenogiams of tlie chest, nnmeh, those made m 
geneial sunexs, fhose made in Amu 01 fxaxx piemduction examinations, or 
those made as part ot a general phxsical checkup 

Of the othci thiee patients, one was a 19-xcai old college gul who had had 
tout attacks of pleuntic pain associated with fexei and a G pound loss ot weight 
in the xear pnoi to hci clinic xistt The second was a 3'lxeui old houscwite 
who had had low giade feiei toi font months m addition to subsieimd heauness 
and mild exeitional dispnea foi two months The thud was a 2 xoai old child 
who had had wheezing, cough, and fexei foi two and one hall months 

I \nOIUTOK\ d it \ 

The loutme hlood counts weie within noinnd limits—the concent i at ion of 
hemoglolnn xaued fiom 11 G to IG giams pei 100 c c of hlood, while the Icuko 
cx tc counts weie all less than 10,000 cells pci cubic nullimetei except foi two 
patients who had counts ot 11,200 and 12,400, lespcctnch The cnthioc'te 
sedimentation lates also fell within noiimil innge loi all e\ce[>t one patient, 
mentioned pteuoush, who had nm a tow-guide iexci, hei sedimentation rate 
was 48 mm m one houi (Wcsteigien) Difreiential counts and the lesults of 
ininahsis we e not lemaikable in am case 



f. i L i n and h III! Menu niplilt api < tranr. of a lol»Jlnt«-d rn' 1 lit ^ t Inn I srarmlonm * r ’ 

Hi rltlil p ir itrai Ion) r >.) m of n 3. \. >r oil lurnuin r < roi-* Hp'-o|ii>' n il I ul f ftloii d 
Hi M>rlmi n nIhi# Im, « i* mlliK-ulim I |< Ion fill'll ujtli li o' in it> rial 


itvnioi oi.ic uiiui.Mf \w> mm m x ri\i inxc.NOMs 
The iin is t common r idiogniptin to itnu in mu srns as in those ol oilers 
» is the piritruheal Joe it ion ol llu lesions with prea iil.it ion into the right side’ 


Kl NKF! FT \U Vnil^INAL (RVMWMV' 

r.f d <■ tl nm > Fic» 1 a and bln and h, aikl 4 a) In thirteen of our eases 
tic ifvui, er-s m such a location while m the lourteemh it protected from both 
vnh- of iho traihca In the fifteenth <->«c the tumor appeared as a poorh de- 
f, u d s mewhat irrOL’uhr nn^ hi the left lulus and m the remamimr ease the 
in was in the ]< jt jhM« rointermr part of the mediastinum pullms the esoph- 
jus in tlu. hit end pudiincr it antenorh (hur 6 n aud b t 

In crnrral the im-diistnnl era mil om as were well r lrennisoribcd with au 
u\a! ».r a smoothh lohulatcd outline Often partial ealeiheation in the pe 
riphcp. v as noted i h ic (1 o and h\ as the lnajorm were castle lesions with thttr. 
fihr ais w-dh In addition s.,me of them presented •> centril laleific stippled 
if> \ whuh when ssoiiatM with the ndier fcatnro rendertil the roentucno- 
lo.e anpf ram e m n siiccesim n »<>, pathoemoinonie It is n rtainh true that 
tl • pnopt ratu» dncnosis was eorruth made more oiten tn the past file tears 
th n prior u< th it time 

<>■' f r l(v)niis to he ronsidensl m tin ilifT' mill il dntmoMs include thvmomn 
hmold r si enii roaenoiis itst tinronl adenoma hmphoina neuroccnie tumor 
am on 'in md nth* r conditions of ran r i«i urn nee 
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t* ros\!\ elenn <il the tumors were < i stu lesions \ar\inc in sire mini that 
oi a t "'ll,nt to tli it of an orui.i (I i,.s 1 r °inl dir and d 4 h and If m<rt) 
Ti * If- m n iisiitill herd hut < isili pumtured heme composed of fibrous 
' " 1 to 4 mm mdnnutir hro-. ealnfie >tion was oiten n prominent feature 
\t npirstjoji tl os* <tv,it <_rdtuilonus wi re lound t o he itllow or wJnte md all 
i "tils tin I s v. ii i ne< ruin enuril miss which closch resemhhd net < ntslied 
1 '* ^ *h's '< Time ot 'lie spoumns were solid with much <istie 

d 1 1 ranoi Th< n naintmr two lnd tin cross ippearuue of cmnuhiinatous 

l ') ’l 1 oil* s Jth I S| s'lDll 

Mlrr ,h ' U ' r > ’""i observed e pons,stem with the cross 

,}l Th. s did spii,„., lS «<n -ume cr mulmius tint ton 

! ,r " v ' ,1 M t'd-nhs •amiHod „t pshsa.I, 1 t pnln lionl tolls cuitnl 
r . ' ' ti ! ,t I fr m i mt\ ohs in,] js ripheral tonicmhiih ,ells 

I I'U ’! s t\p , _ Ml id's In it,, s, 0 i,J 
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Thus, tlicie weie no laboraton clues as to the etiological basis foi the 
gtanuloma in am ease, although ne ielt pistified in making a piesmnptue 
diagnosis of pumai\ tubeieulosis m the child ecen though cultures of her 
bionchial secietions the onh cultmes obtained weie negatne foi tubcide 
bacilli Seceial skin tes-ts to. otliei oiganiMns such as Histoplasma Bhistoimecs 
and Coccidioules weie pcitoinied on tlnee patients without significant lesulls 

SI R(>IG \L GONSIDFRATIONS 

Because ot then location and adheieiice to adpieent stiuetuies the mnioiitc 
oi mediastinal gianulomas piesent difficult technical pioblems to the suigcon 
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the iiifli j-iiuuin In hjh iking 01 the nature oi aramiloimtous rcac- 
m (.(n< r il 1 orbits* h is itod tint the healin'- ot the lesions ma\ gne 
r,M ten. fire t- Hindi an is dang, n.ns ns the progressing disease 

\\i «h> not know the relationship ot this enttt\ to tuberculous mediastinal 
,1„ ,w> nud fistiilns 1 since the tuberculous origin ot stteh eondihons has 
nrd\ Ivein ideqn itch <M iblislud This is illustrated m the tollomng ease 

\ ".war old nun I mil til till rlmir (in lull J" 10(0 with drtimn. O'tonmx elilm 
if ll( « rum 11 • 1 m>\ 1> mi v it limit s\m]>t"iii" until lm months prior to admission when 

)■ 11 tutu 1 tr iiiii n in th« null nm prut of tie dust folium cl In s 0 rMie~s anil 'Cwral 

m ill In i r 1\ | nnfii) swdlm.. Imi ton uni •lriinn_< hint lx i n i irned out In his 
tut )'i% iron Put wh n tli dr un i„ per-wt* l for two month" he ctnio to tho clime 
H< ' c o„l o . up small har l s|„nr- ilmut thi ~in of when "rains and the same 
i i rid wi dt ot m. fr* m tie wound <ln lull JT V'tO sur.e at exploration of this m 
f ti x t hti-h 1 el ] rfor ill d tie n_lit uj ] i r p irl of tin sti rum jimt nt tin junetion of 
t* • t irulrui i ut 1 „I ulmht in miompiishid \ lnr.i po-hi t lx m itti nnd to the right 

f it «ti n 11 \ i- unto f l rite! p irhi l oj i n Sun nr* of this pus wm no.ati'o for 

sn'fn l t ntli is in a I.UU i i ) ii, inmulntions \o sulfur hcnlu« were “eon lli“ 
h ' gm ' turn iom i rm nrno grnmihim nme n u turn with ipithi’ioid nils mnn\ 

1 He rjl o 1 ir “ lt» iml nn on minnal giani rill Tins was innrprtUd u In mg 
r i a c t f < ith til r ul i i sui, ipe nth tie pitnnt madi mi umvontful rumm nnd 
r i n-rlit«'t!i n i ut d was i] [ innth w 1 11 in ah d 

It u is tie ojuiiion ot our st ifi it tli it tune tint tlu foi(.going se<iuiii(e ot 
'tents ri pii s, ntwi i miss oi tulx n uloiis iiudhistuii) hruph nodes itludi ii id 
I" 1 u m tin proi i ss nt In ding h\ < ih i(k at ion win n tho pro* ess i\ is intei rnpted 
to inmii i 1 his in tuin piodmtd i wild ihscess md t\('illvt ill\ ;i fisinln 
< I iw noi im Imh d tins « tsi m the presi nt si nos sun e the diagnosis v, is not 
'' ‘’'b'hi d In thorn otoun wt it llhisti itts mot hr r m liuiei in which incdias 
<m il j iimlotn is in n h i one t oinpln {t< d 
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-ub tuvi in arterie- Ri-eitmn of the loaritanon and eml to-einl annMonio~i- of tie sort 
wire ea«ili nu onipli'liul Tin di«t il aorta and left 'ul«la\ian < 1 imp- cure then raetiot. h 
released without in\ ilisnge in the Mood prCrMirc Gradual n les'-e of the prc*\tn al ao tie 
< lamp and a 1,oOO , t Mood tran«fu«ion our a tuenti fiu minuu jronod did not alt> r t) 
Mood procure which remainetl lH.tween ISd to 140 -v^tohe 

The po'toptrutne course wa« uneventful and the patunt was di'Jiar^e 1 home on tit 
'txteenth po~toperative djv Following oper-itton the Mood pre-—ure* ranetl Ktwisn ]"n *u 
and 145 cpO the leg rebels boiame pulsatile with bloo'l pre-mre' of 140/103 in the nslit h_ 
and Ido/loo m the left Tlie h uMi preiordial -toli< murmur lte> aim eolt in tjUalm ar,' 
the 'uprulavicular pnl-ation~ disappeared 

FMBRYOLOGY’ OF PERSISTENT LIFT 'FI'ERIOR YTS'l CUt 

In catlv de\elopment the cephalic poition oi the embrvo is dratned bv 
bilateral sMiimetncal light aud leit anfenor cardinal veins Them join the 
posteitor cardinal veins nc.ir the lieart and lorni the right and lett duets of 
( inter which enter the sinus \enosus Dunng the eighth week oi tetal hn 
an oblique coniniunication forms hetween the antenoi cardinal veins and slumts 
blood lrom the lett vein to the right This vessel becomes the hit innonun itc 
tern The development of the lett innominate vein is followed bv atrophv oi 
the lett antenoi cardinal vein It normalh persists as the first left mteicostil 
vein The left duct ot Cuvier persists as the oblique vein ot the lett itrnim 
winch enters the coronarv sinus This last strnetiue is dented imm the lift 
lull ot the sums venoms The right duct of ( uvier liormallv heeonies the 
super or vena cat i The tullv developed hraelnoeephalie veins forming the 
superior vena eaval svstein in the adult aie demonstiatcd m Fig 3 

It the lett innominate vein fails to develop the lett untenor eardnnl van 
persists and eoutuntes to dram the left brachiocephalic veins In tins situation 
it becomes the lett supenor vena eava 'since the lett duet oi Cuvier elliptic' 
into the left halt ot the sums venosus which ultimitelv becomes the coronarv 
sinus a persistent lett superiot vena eava dtatns into this structure 1 1 In 
our ease (Fig ll the leu supenor vena cav t persisted in rudimentan lashion 
while the leit innominate vein developed noimaih 

ISC IDES Cl VSP CI-VS.MFICVT10N 01 I FP'I'TFNT 1 FFT 'I 1 1) IOP V FS V C VV \ 

■sanders* in 194b on review ol the an itomie liter-linn, neorded JF) c t'C' 
of persi'Uncc of the lett superior vma < iva and cstimited the incident! to hi 
1 34s e ulavets <im< then mam e tst' teeogmml bv mgioc irdnigraphv and 
e irdiai c lthctenzation line l*en reported’ Tin as'ociation oi persistence oi 
the lett superiot vena eava anil lortie eoirctitum In' been noted lour tune' 
at mtoji'V inel m om ui'tami onlv the leit superior vena i iva without a tor 
rc'pondtng right superior vena cava was lound ' <Mir us is the filth instnuc 
ot the is>oetitnm ot the two inoinalii' and the first to Ik rccognmd during ln< 

In i went report pcr-i'tenu ot the lett Mipcrioi vena uui w is ela"lli(-d 
aiiordmg to whether us-Miciatcal eoiigm ml lardni moinilu' uori prc-'< lit or 
iFent C'UilIv multiple < mil n momalic' wen prt'ini prodtn mg evanotn 
tv pc' ot r-ongeiutal In irt di'i i'> 1 This < i-.. n al o umi'iial m that tin com 
hint'd li'ioii' pro* Im t-d i iioncvmotu tv pc ol c on*_i nil ll In in di'casc -U1 but 
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one of the pitviouslv lcportcrl eases had hilateial snpei.oi venae came lPnli 
mentan inteicoinnmnientinp innominntc icms weic often seen while a linh 
mental\ left siipenoi vena cava as m this case (Pipr 1) where most of the hlood 
fiom the left biaclnoecphahc veins pass tliiough the left innominntc ion ami 
into the njyht siipenoi \ena eava was eneonnteied onh once prcvionslv ’ 

COMMFST 

Siiifrical collection of the aoitie coaictation was not hampued In the 
piesenec of tlie peiMStent left siipenoi \cna cam L'ontian to the wanini'i of 
Biown* who thought the anomalous siipenoi vena earn nnjilit eomplnate the 
opciation, no difficults in icpnn of the coaictation was emonnteiecl 1 'u 1 1hoi 
moie, m still anothei case, a laifre till) si/cr] persistcnl left siipenoi \emi cam 
did not interfeie with initial valvulotome foi initial stenosis’ W linens, tin 
omlmolopieal deielopment of a jieisistent left siipenoi vena cam is easv to 
understand the theoncs of development of coaictation of the aorta aie tontio 
versial” 10 A dnect iclationship between the development of persistence of 
the left stipend vena cava and eonietation ol flic aoiia seems unlihelv 

st mm vrv 

The fiist rase ol pel sist once of the left siipenoi vena cava and not tic tonuta 
tion iceofrin/ed hv an<;ioeaidio"iaphv chinny life is icported The persistent 
leit siipenoi vena cava did not mtcifcie with suiffical collection of the coauta 
tion of the aoita 

rfi nn \u> 
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• 1 im ln<h n_ liui'i-ii ml >n< Min “-ii imyrn\ul know ledm oi uinlm 

t ih ph\'ih>_\ iiii)>rn\» il Miruii \1 Uthni<\\n' < huiu'tlu r ip' uni 

< - ii ' _ni'n nt 'il •’in < ■- m p-i uni jinMujur ltm tin 

Ii 'i’* i tils l )]i iinnii Hi uni iih \nm nn lit tlnrt '-till run un nmn 

i ' i ' ii In n i!« [ir '.Minn nm tun jnmr uni n>r whom tin nut mine i' 
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In lime 1948 () \ed and Ins associates presented then experimental 
findings in animals and human hemps wherein Fiber phis wool nul I ibergi is 
fahne xxeic used TJien demonstration showed that a xerx mimiimm ot (issue 
reaction occuiied ainund the implanted Tibciplas mass when then kcomi 
mended technique was followed It therefore appealed from their studies 
that this substance presented a material suffieienfh meit to met it serious 
consideration and an adequate period of trial in human patients 

The use of fiber pins wool and 1’ibeiplns iabne was under t ikon at tins 
Clinic in September 1948 and since that time lifts-foiu patients June under 
pone this piocedur e 

In the enih stages of the studs the clnssu.il teclinicjue for extinpleunl 
pneuinonoh sis was followed and the technique foi ajiplsing the Fiber phis 
followed that desenbed bs O’Xeil and his associates 

Among this group of patients three de i eloped infections m the plumbago 
space One case of infection defiiuteh followed cants wall necrosis m an 
otherwise desperateh ill patient This resulted tatalh The remaining two 
eases could not be explained on am apparent basis It was therefore ron 
eluded that the source of infection could well liasc come as a result of the 
interiupturn of the contimuts of the mediastinal hmpliatics therein opening 
asenues of infection into the surgical area 

Tn consequence of tins conclusion the extinpleural technique for (renting 
the collapse was abandoned and the extrapenosteal (extrnfascrnl) technique 
adopted Following the adoption ol the changed technique one infertion 
occurred It was m a patient (age 18) who had reeenth undergone a radnnl 
master, tonn tor carcinoma of the breast on lire lpsolateral side Tins occur 
rence therefore was not considered a contraindication to further use of the 
piocedme 

It was felt that the e\tiapoiioste.il technique constituted an improieirirnt 
and afforded the patient a reduced possibrhtx of a complicating infection 
Theie remained one possible eliffiurltx and this required the jiassurg of ton 
srdcrable time to ex nitrate fullx tire tale ot the nbs following tiro lurmxnl ot 
then periosteum It w is expected that Ibex might undergo at least some 
degree of osteoporosis This did occur ami was therefore considered 1e» roiistr 
tute a decided elisadx mtnge Subsequent lx using j»ar die] illusions along tlie 
upper md lower margins ot the ribs the external periosteum was lr fl wt 
fibre e 

We are not unmindful of the tut that tin c xfinpnrostuiJ technique has 
been cmploxed heretofore under ditTeuent e ire umstanees (e>\fr rpc rlostr al 
prieumothor rx) md Ins been quite Ibomughlx eondemned JJowexrr )1 is 
felt t fin t tbc ptncuhirr bis entarn rube rent uelxantages rf the e)js ldxantmie s 
e an be ox e re ome If I ibnglrs is inert md iirelie atioris il that time ittesteel 
to the fret that jt )s then r plumb urc using tlmt mifcrnl xxoulel no! ere lie a 
dulse fibrous < ipsule its la rnox d xxoillel lie ree eiinplishe d xuth cas< md tin 
eqnrrtixe fie Id x* oulel lie i\ id ible tor some othe r procedure in the runt 1 lie 
plumhngc proxed ineffectual s uch has been our experience to elite 



n ni) rr vi nniriM' in iiimomi^ ti nm i i ous > s ’ 

lli< i<h mt ip s Ik elmth in tin fut lint tlu mcehistinil I\mpliaties and 
tin i»ivsi!i!( peripheral Wood supph to undeilvnm ii\U\ walls ire not dts 
rnptid romphte di i oil ltimi ot tlu apes need not Ik effected and therefore 
tin Pnduuv ot tin apt \ to drop downward is in an c\tr lploui il pmtl 
motioh sjs doi s not In i oim ifntor Tin m in ip ment of tlu flood puiosUllin 
i oiisiitut* d i tn ijor mnsidvi ltion at tin outset At tirst the periosteum was 
lorm dtni7i d to pri i hide hom rep nnation hut htei it was discovered tint 
this pri i union could In aliiiidoiiiil with impiinitv lit section ot tlu paitinlh 
di undid rihs at a suhsnpit nt opcritmn c m hi ptiformed with 1 minimum 
ot tr uini and with tlu loss ot in ihsolutc minimum of operative time Thus 
should riminritcd horn di\c)o]> mil its linmval hi i mm nncssni this mnv 
hi ii < omplishi d with no pc itn tnunn mid in much less time thin a le 
'Mull isi i nod iiv i thor uopl istv 





a n 

Hf 2—\\ Z A successful bilateral Fibcrfilas plumbag-c collapse In a patient In uliom a bl 
lateral thorneoi>la«t} of n satlsfactor} extent could not )m\c been p< rfomn d sable 







Tlir I01RWL0F TlIOKSCIf H(.rk\ 

A Eshnfasual — 

J Patients with hdatcial disease where a thcuaeophisis lias hem 01 is 
planned toi one side, lnlidei.il f horacopinsts bring coiisidcud mi 
desnable because of the lute disconiloit to the patient 01 luluUrtl 
thoiacoplasts being consider td likeh to i<suIt in lespnaton in 
sufficient (Pig 2 ) 

2 Patients m whom a multiple stage thoiacoj>J ists is (ontiaindiiatid 
because ol a seiums nonpulnionai \ (oniphcatioii such as t nidi,a 
disease 

! Patients who because of acb anced age me not consult ml good 
suigic.il lishs foi a multiple stage opeiatmn This ficipnntls lint 
not alwass me hides patients o\ei bOseiusol age 

4 doling patients who without p lolonged good oithopcdu uni might 
develop a consetpunt scseie scoliosis it a multiple stage thoi«<o 
plasts weie to be poitoimcd This gioup gencidh includes m 
dniduals below the age of 20 \enis (Pig j ) 

"> Patients who icfuse the mdieafed t\pe oi opeiatmn geneiulh 
thoiaeophists because ol feai cosmetic icasons etc and who mis 
be salsaged and seis possihls leliuiud to socicts (Pig 4 ) 

1? hrtuiplcuial — 

At the outset ilesui patients (one InJ itei il iase) weie opeialtd on 
mcoiding to the standaid estiapleuial technicpie \nu c ises weie nitwits 
siieeesstul and three patients dec eloped infections m the c\ti ijilcuial space 
Piun to the dfsoinpmen t oi these nitecturns, the same cntnia as weie just 
described ten the estialascial opeiatmn weie considered to comprise the 
indie ltmns feu tins procedure Ifosscsci following the per ioiatmn ol the 
easits m the one case and the occurrence of infectious in the 1 two others it 
was left that patients lining eantics o\ei 2 to » cm m diamctei probable 
should not lie subjected to this t\ p< ol technupie and if so onh if the 1 
complete \ un Inston could in obtained mil connmnig rndetiee obtumd 
that tin cants in cpustion lire! nen i been lugn than Unit shossn on tin 
pieopeiatne locntgen films 

w STf in sr 

llu Jrliirg!ui* fit)>nc, eilnrli is Limuii ns ‘‘111. rlolti ’ i« oior null lluol mol i< of 
tmlame.il filurglm 4">(U_ Mints (>n c n<ls j« r null in tin eeiirje noil "s jn r noli in t In till 
I* hi || strnnil i“ formpil of njijirovitimti I' Jim imliiuliml lilmm nls ] In ini nip filnm id 
ilcemeti'r is n|>pr<iximnti It nttimJJ noli 1 lo I ilirrglm wool m (Ik 1 itx rglcis ii]» rlno 
wool lomlKi-oit of lIh" litre r" rnoilomlt eerie nto<l m « Imtl All (ilmmols in tiolli I to I ill 
mot fiit.ro un resin frii mu! tinro iC. il Until Inert eemt fa/iro nri fir.jiiriil [ire ojh mini I' 
lie lioilmc for lorte iniimte' on four rmi-i < nl/e i il/iu itinl un elilmre/t warm to I lie 
operating tilili *'h«uM llie ijunrititt of tin lonti rinl »le Iim re R to (In operating Inkle I’ 
in i \ee ss of tin iimoiint required tin n iiiniinlt r nine In t-pre mi lliinle mi a oli mi toeei I 
Urn .1 rend r> proi. -s ( ,| m 1 1 g. m miior « In n «nl • ejei* ntl\ in . <t< it 

TH IIMpt I 

Tin i>rn I lien mlojite <1 in (In t \t r ejili eirnl grini[i folloeis (In -(ninlmil 0 < km pn 
s\ ,((, (I,, [I t (■• lit Is in.. in tin I e( e r if JO It inn 1 mined |« ri . npninr rrn i ion i in i'i 


solid | Oir >m li tli • ml 5 1 f tli Oi 111 
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THE JOLRN \L OK THORSCIC SIRGKRS 


toimnnce of the nccessuis- obliteiatnc thoiacoplasts Tins (lt>,it)i sc 1N 
attuhuted dnectls to an uniecogmzcd massne peneaidi.il effusion disu»\eud 
at nutopss Of the lematning ±oit% patients, thut\-torn (02 01) pei cent) he 
eante sputum negatne 01 hu\e had an appaicnth satisfacton collapse on the 
plumbago side Tlieie ate howcsei tluee patients m whom the sputum is 
still positisc but as a icsult o{ tubeicnlous lesions m the contialnteinl lung 
01 m aieas of the same lung at a distance fioin the icgion midei the plumbngc 
All these lesions base des eloped main months ultei an appaienth siuiisstn) 
plumbago collapse two ot these patients h.ue siihsecpienth undoigono a 
successful total pulmonan lesection and m two it has been possible to 
collapse the cants In an additional 1 iboiglas implantation (Fig 4) One oi 
the two icmainmg ]iositne patients ma\ m time be suliiected to a pulmonan 
lesection because of a basal cn\it\ which has dec eloped aftei the oiigmtl 
plumbago was instituted 

Turn II V\etc sis oi Inuctions cxuIustmist 


Total jmtn iits infected H 

Total plumlmges infected 14 (1 bilateral) 

>>ecrcwii< of envitv wall 1 

Shortest period postoperative liefore infection VMl tins- 

Is'i\t shortest period postope mtico before infiifion 10J 0 dis* 

I ongest period postoperatist liefore infection lUlOdavc 

tvirap. (k riod [HvUoporative Ik for< infei turn 4010 do* 

Removal of plumbngc mid tliorncopln'-tv nnd simple drainage 11 

Removal of plumhags nnd pneumoneefomv nnd tliorneoplnstv - 

Removal of plumbago and (lioracopla«tv with negative pri **iirc **mtion - 

Ileeortuation of noddle end lovv.r lolie and thonn ojd istv |S ribs) _ 


COMI’I 1C \T10\s 

Fot the puipose of companson il is well to considci the estiapletu i! 
pinumonohsis (plumbago) and the extiafaseia! tases sepnialils Fining 
the rails stages oui patients expeiienccd a muhed sensation oi picssiiri 
within the pluinbage aiei Tins was iound to lie due to the fact that the 
Fibeiglas wool will ibsoib a cpuntits of fluid ind expand c spec tills if tbt 
wool pledgets tie not sufficient Is moist when placed within the Film gins 
Inline hog This difficult! was oseicome bs placing a small (N to Hi 1 t ) 
fenestiatcd cathctei chain in cub cieated space lot twents-loin to foils 
eight horns (\o mice turns (esultcd flow this pi ictuc ) 

One pitient expcueiucd a small liemopfssis and some sfleaking of the 

sputum two svceks postojo iotisc Is Ufhotigh the bh eding was ittubutcd it 

tlie tune to the plumb lge the desc fopment of m idditioual tiibeic ulotis c nitv 
within four months in mother portion ot the lung fsitbapcx of lower light 
lobe) suggests the possibilits ol t dtfleterif soiuet <U the bleeding- othi‘r thin 
tlu c'ftoet of the phtmlnrrc lime p 1 1 n nts de s e lojied mfe > lions in the txtra 
pleui tl spue one because ol pet for ition ot tin ( isit\ (I ig 5) In (bis > is< 
the I ibe rgl is sv is i c urns c cl the iiliswcic nsiitcd itul the* ire i w is dt lined 
The pitnnt wos pioimindls ill heiore the onunil opeiifion The added 
toxemia or the mixed nitcctioii md tlu insult of i second ope rat ton pi os eel to 
he loo treat n buide n lijioii the pit' siolopn svstem ind the pitnnt died Two 
additional tndividuils des elope el i puic tuhere itloux infection in the extra 
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p’t ’i— il vj> ii this w.is it! i limit il to tin ])ii>sili]( tut tint thr hmpli ltu n 
ii nl in i ’i iliM-uptt ■! in tin im ill lstm il u i i thus opt mmr possible < li murk ot 
Hut i liin --ii th it ;uln ri It b it llli " until intrimt into in ire i not \it 
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tfioiouplilc sealed ofi wheie conditions weie optimum foi the <ullui( and 
(now th ot the oipamsms Xo othei complications Ime dec doped dneith is 
a lesult of tins tepe of technique Howecei it was ielt that the ha/aids of 
such mtections wail tinted viitual abandonment of the extiapleiml pimeehire 
as such and the dec elopment ot au alternate 



a r> 

Fip C — T I A \ppurentK tmeccspful bilateral collar*^ B Note Incn an< In an i of coll ip < 

on rlpht tddo This Indicates increase in fluid content of the flb< r mass in tliN Instant < |m 


The e\tiafastlal appioadi ccas thcicfou adopted uid was used up to tin 
time the I'lhciplas plumbape ccas abandoned 

One instance ot a pcopcnie mledion on lined in a pilnnl echo liftccn 
(119 dacs) cceehs pieciouslc hid nuclei pone i ladicnl mastectomc fm < uu 
mini i ot the Ineist fn let inspect it is tdt tint t it he i the opn ltmn should 
lincc been postponed oi some othei jiioreduic should June been substituted 
Likewise speculation supposts tint patients m whom the sot) tissues ol ihi 
chest wall nescantc is in the )ntient who is u tualh c mu iatc d peifoimaiuc 
ol a 1'iheiplas [duml) ipe oi e\ti ipleural pmumothm i\ d< should he muhr 
tikcu with the utmost c mtioii since i stitch absciss’ oi in othei wim nnnm 
infection mac well disdnipc infected mitunl m oi p uiisms mw ii clh is will 
is outw 11 dIc thus le ic nip the plumlnpc i like 1c site ten pmss infc i lion 

Two ichliticunl p Hunts m this primp showed iiiamlcstations ot pm 
lound lespu itoi c insnllu n n< c mil it was ncnssitc to n niau the plumb i<.e 
in both mst no»s t nllnccimr tlo onnn il of (lo litmcdis both piticnts 
show id i i])id iiiipmcc no nt cdiidi < 'Ultimo d w it limit lurtfu r m i d on n\\ tii ii 
Prmpiiatni stiolo s hid nolo itc el tint u« wen justi/o <1 in jiim e e dinp w ifh 
these liobcobnls bill with i uitum dose stiolos loiwicei did n<‘t 


H IU> IT \l_ 


i im 11 i \- in hi mon \r\ ti mriu o>i- 


'.01 


tint «ltln r I-Hunt sbniibl Inn bicn m mulsh b'P"M< P«*t 
i.j.i r it i\. h a- ,» i urn .1 «\,n m \n ' ot rcmum/nl limit itnm of ihaphrafr- 
!n itu nmtn.il m on, Tlt< pioirimsis in both of thes, <ws «in thercnllci 
toii-nl. ml arm uni tin j> itu ills«i eiitu-ilh <hul 

I„ i.l.luioi, to this, thin nMS of <\trinscnl plumbum. mil the tun «t 
th, < \trij»b ur il t*mip thm Insbicii i tot ll ot tlurti«n (fotirti« u plumb ices) 

,, unnts alio il< \i lo)n il m uitPftion m tin plumb i^i in i up to this time 
\\i u ir thil tin ri is i stmiur prob ibiliti that still otlins \ ill it some turn 
tin sum ilisiounLimr pitt«m (Pur *>) 

ntsi t -mox 

ll is no loiu.it too < irh to ii-ilntii this t\p< of prosthisis \tter a 
four m ir inline up with fimlimts at intopsi or on subsequent npei it ton it 
ipj i t- tli it liluinlis K « \t 11 im 1\ nnine iitm as orimmlU rhinuil It 
•. ms t i In nis in ihli issinnptioii that \ i r\ pnssibh m this 1 u h of rt u turn 
ii'uiis tin prim ip il ilis.uUuiin.c-s ot this t\pi of prosthesis The ileirrei of 
r> i lion 'ronml tin prosthitn miss is niilml minim il The patient after 
!i<ii\ir\ is luinpMiU lomioitihh iml qinti unminillul of its prtsmie ‘so 
iirfinr. Ii is In i n no ilifin nlli i inounli ml in u iiiniim. tin prosthitu miss 
nt.spiitiii ot tin liiifTth oi tinn it his n in until in tin mtlnnhi il jiatient 

In • i rt rin i isis it w is initnlh In linol that tin I ibu ul is i null] hi 1 1 hiom il 

Tel tin Inn.. ti iNpimhil pioinlul that such h nl him mtuiiMtcil mil tin 
t 1 riosti uni Iml In i u will lormaIini7i il it tin turn ot tin nrijiinil opiritnm 

1 it< r i > [" r *’ri* < his ni 11 ssitati il i lompliti i h in*, i of tins oplmiistii new 

I" m i sis litth oi no hum ri tnimitmn miurrid wlnli tin I ibimlns w is 
m ji 1 11 bit* u hi u it U is fin ills nnioMil iml tin o\» rUiiu. 1 ribs w t ri listttid 
It 1 '» !•> n>i 1 1 In on b is <li \i )u] a i] I in ill \ tin ri ippi nrs to In but limit* •! 

. ] ousts i,r it isi n p* noi oMin ]. ti 11 ill\ <b limb il i ills i \. i pi m t In jiuv no 

' "" 1 1 <• n' m i • Ton Inti • to.n m fi,l pn\ mts tin < st iblishun lit m 

t! "1 uppU M. m tin suit tissm s oi tin i In si w ill lollow nm tin nlbi i 

Oslo tin U if i \ siibst itu « Pi rb ips tin bliiiu] siipjiH trntii tin 
is ifi nb .pi iti to unit tin tunit_<U<\ ib m unis 
Hu oU int ^i s oi 1 ibi ri_ 1 is n\, r otlu i 
"* ° 1 ”’ , ’ hAK ipj • It i >1 St nl iti_ I,|,1 ol,Moll' 

' s 1 ”' 1 "nlbl.it i.\ h. npp ir< nt s U s . p \ ,,t tins. 

1 I’u fill his <K nit u.> s ni r ll! tin ,,t)n r 
< i • r h. in„ »in)*bi\ < il I.. Mi I,, ,ii ri iK u is otir 
f,,t M r " ' '<* I >r f 1 n in .ll nsp , , Xlll> . 
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Tmiif III MM\on Tsbii C 


Total cases 

Total bilateral plumbagos 

Total patients infected ]T| 

Total lnlaternl pntients infected lj 

Total new tuberculous unities dei doping 
Total patient 1 - dead all causes 
Total po'-itn< sputum 
a ''ourec. unknown 


II 

h 

U 


II 

1 



b Contralateral tuberculosis 

<_ Xin unities s mu si<l( 

5 


c,i pm unionoctonuzc it -mies^fulh i 
ncbhtional plunibngts (same side) 



(I Total remaining po-itno sputum 

- 

(rro- 

-s total—smii'sful plumli igos ( p ( r s ( ) 

)„ 

Net 

total—successful plunibnges 

I 


ot tlio Tihetglas to incite <t tissue leattiou pieelucles the pioduetmn of i 
filiious tissue that would othei seise mfilti.ite tho Tibet jrlas muss, hune tin 
mass takes up a quantits ot tissue fluids that m tin 11 pitmde a good mltuie 
medium toi tubeidc hncilli and ot otliei oipanisms at some futute turn Tin 
Tibetplas plumhapres th.it base been icanned f«i leisons otlioi than mfettion 
base all lteen epute moist and contain a irenctous supph ot a clear stiass toloied 
fluid (hacteilolofrualh stetlie) Tutheimote the undeilsing' lunjt was Iroels 
nunahle with each lespnatois cede and the suilounditifr capsule was e\ 
ceedinph sparse 01 nonexistent (maximum depth of leution 1 to 2 mm) 
Ketotmed hone in the extiapenosteal giotip ot cases was jrenet ilh absent 
e\cu thoiurh no TomuthnuMum ot the peiiosieum oi icmosal ol the nilenostil 
stiuetuies was piactiecd at the time of the oiijrm tl opeiatmn 

si MM SK\ 

1 lilts iom cases in which t Tibet {rlas phtmbage has hetn pet formed ire 
t epotted 

2 1 itteeu (27 77 pel cent) patients ate dead fiom ill tausts 

1 Tout teen (2(> pet cent) has e ties eloped ps curt me tube unions ot mixed 
infe c tions in the plumb igc ni c i 

4 Two pitunts line subsiqiii nth undeigoiu pulmonats use t turn he 
cause ot definite tubeicolons t isities iml anothu is expected to become i 
e indidate foi i simil n pi oe ecliuc 

7 Hints-tout (t)2 h<> (><t cent) hue mu mud sitisintois altei t t«nu 
scat lollow-up the last e nc h ninir been pel burned thn teen months aim 

(t Tim proeeduu is be msr upoiteel to sboss tin ht/inls and not •" 
rettunniend its uloption is in amptibb method ot coll ipse tlurijis 

f< X.n» >'t cbm Jit—W < ui-li m c'I'ri our -im « ri itiiink' to ttic ()u. n < i)rnin_ } il“ e 
j,s < orporation for Mipphing tb. rmt. ml- ei-. .1 in Hu' I"-!' lit««>- to 'h 

Morn- tluir r< pr< ~i ntiti\i tor In- [ts-i'tnni-o unit to- main rmirli -i. - i \t< n.t. a to i 

1.11 uti xi i 

() X. ill Tin. in- T l Pimir.r lie tor P t Ion to ami Trout I "l»ft (• I x[“ run u , ’ 1 l 
nn.i e hm ilMlc nte otla| Tl, rape t -in_ > il« nJ 1 - W ool iml 1 at ri 1 1 Imr > ' 
SUTL is 1s| l‘T> 
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T ill (I. .< rnmi tii.tn ot operdnht\ oi limn e nicer h\ menu of the methods 
dismissed m i urn nt "mil title tn\e Min lttons is often \er\ difln ult The 
,i, _rn ot im Mini ni.l oi li\ it ion to the in rieirduim nnd to tin ]utlmonnrv 
. tis i,in nils jiiirlh i *oni|thx prohh m which tin rndioloinst tries to suite 
t• <r i' o s n »< "ii 

\, ti ') 1< s liron. Ini', t >]>\ r el o_t ipht is tin fssi nti.tl iiu.ms ot diagnosis 
nd in i u itt.i'i in hui'. < nn. r Tlie enirent interopostc nor md I itenl tilin' 1 
wi h ih, n _r<>ss M, w ,,i th, tumor jiu us h isi< mtoiinntioti 1 rontnl tomo<r 
r p* helps us t>, (I ii m some mt< ri^timr points s ac shape imcilu nn ill of a 
ti in or ,\,ii v>, i>ud ir hronc Inis md spre idlin' hroin lioaunc lesions I iter'll 
'on, .i U\ sn<' i l„tt.r hr diz.it mu ot the tumor But none ot the tontine 
to t„ .runs pjou.hs i>h lih lniortu ition lhout tin extension ot tin tumor to 
'In in .Ii 'tnnuii I in ill' imno]inetinnui"iph' pmposed In \< uhoff md 
N tl> tot • s,ni. s. un \\ nss md discussed In nlmei Monod tints 

i n' s nit. i, stile.' ,n itoinii pn.isioiis indued nidit itions lusid upon the 
r . n d n i., s,u tin d, _'r>eo! op, rduht' llow.ur this no tliod is neithc r 
1 ' ' ,h <pi i nor i rc t i non i uhs 

Tim tot, it to mlmtc the pr<s, nt radiohunc jMiss,ihihtn s wc tome to 
1 his on th it th, sin,pi, Mims md totuoui.iins on ihh us to dt i*_ttost md 
, *t tumor to d< '< nmtn its si e its hrotic h ill ind to i ecu nn c \ t< nt 
' i 1 ii'oHiiintt \\. e.rc, tlso that iii.iik trdiojripht , m lo< ih?, (hr 
itl in th, puhi’ott tr' itternl s'st,m md some tnm-s d< iinmstriti t \Ki]t 
,l ’*' * 1 ti 1 r, is iso, no s ,hun,ii to th- prohh tn ot the < \nnsmn 

id pulnioii in inns Ii is tie n loi, m rt duleult md 
s ir.,• n t le d.e r or not In will tmd the tie di istinum 
ml vie 1, r >r not tie me sum it tin pert 
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THF JOLRNU Of TIIOKU'lt XOl.OI R\ 


'><>4 

the mediastinal 01 pans will he bioiifrht out cleaih enough so that it will lie 
possible to detemiine whethei a plane of eleaxape exists or wliotliei there is 
extension to tlie mediastinal oigans Thus wlieieas anteiopostenor and lateral 
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SI 

Hi 1 t /in 1 / ihir !•(. nl < opl*> It I> is ) 

toino^r.nii'- fill to f_i\t us imiriti pniison is to the diirnt oi ojh rilnlit' ot 
it bromliopulmoii m tumor lioii/ontii toitiiMianis proMde us with most mi 
port mt additional miorm ltion 
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THF JOURWL OF THORACIC SURGFRA 


Trui‘'\er«oa\ial tomogram (Fig 2, C) shows a big tumor inn*-- within the right licmi 
t)iorn\ The outline is fauith usibk the tumor mass and tlie heart form one bldh in which 
no cleaiage plane appears The obuous conelusion is that the tumor is inoperable 



y It, t —Cuk 3 t h runlnl tomm.rr m 1 ltklit let nil t»nio»,nini C Hurliontnl 
tnmovram / tortn - I ft mutn tir«n< law J tin rluht in iln hiunrhu* ir romvn ** I J )> ,n 
w tumor 

Inoj^nlnlitt wji'‘ i nnfirim <1 In thor u otom\ 

Vfi« r rn<Itot|ti r ij»' mu \ r*u sliou t )i* » tirnlin^*- On tin frontftl tonw^Tiitn 

(J- J J)) th* r* is nn irrt^uJir tumor msi * Inluttn tli* uj»)>* r m<l nu»lill» loin bronchi 

Tin I ttor il lornr^miu (fit, J J- ) JittI* inform itmn \\< *n tt j arn 

lul ir iii 41 trim ♦ \t* n ion * innot 1 m <I< i* rinim «I 
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THF JOLRNVL OF TIIOR\CIC ‘■'LRGKR'i 


Tlic pntiont un« oix'ratcd on and the tumor found re^oitable This ivp il)u-trHci] 
the difficult m rending nnd interpreting homontnl tomogram* in the lift hcmitlion\ 

Wc have tned to hrmpr out the supciimposed shadows In means ol pnou 
inomediastmum Bv injecting air wc hoped to separate and isolate the oigans 
The results have not been satisfactorv Sonic 7ones of cleatntg eortespond no 
doubt to anatomic cleavage planes also found dining opeintion hut there aie 
others that pneumomediastinum is unable to bung out because the an cannot 
penetiate them Fuvtheimoie edematous congestive connectnc tissues aie also 
impenetrable to an although tliev are no obstacle to surgciv This slight nn 
pio\emcnt m radiologic outlines is theicfore ot no appicciable value, and the 
contribution ot pneumomediastinum no longci significant m the evaluation ol 
opciabihtv m pulmonaiv cancel 

In conclusion we believe that tiansvciso axial tomogiaphv will give pic 
else information as to the tumoi involvement of the vertical mtiathoiacn 01 
gans onlv, the transversal section of these being stuetlv hoiirontal Infoima- 
tion is less acematc wheie the organs have a development and anatomic disposi 
tion not following this mlc the ascending aoitn the aich of the aorta and the 
left side of the heart Valuable on the light side transversoasial tomogiaphv 
will he untuistvvoithv on the lett Its leading is still complex and its inter 
pietation difficult Technical improvement will in the futuio ccitamlv make 
those toniogiams easici to intcrpiet m giving bcttei outlines of tumois and 
mediastinal organs 

sc MM VRX 

1 The degiee of adhesions of a pulmonan cancel to the medinstimim to 
the pciicaidium and to the pulmonan veins is nlvvnvs difficult to determine 

2 The trontal and lateial ladiogranis nnd toniogiams give onlv fragmentarv 
lnfonuation 

3 Hoiirontal tomograpliv cutting tiansvenallv the uitiathoineic organs 
with vertical axis gives diicct knowledge of the degicc of fixation of the tumor 
to these oigans It indicates and outlines an eventual plane of cleavage hctwien 
them and the tumoi 

4 The importance of the information obtained is at least equal to tint 
given bv hionchoscopv about bioiielnnl patenev, oi to that ol the accessible 
length of pulmonan niten determined hv aiigiopneumogiaphv It is informa 
tion about the iclationship of the tumoi mass to mediastinum vtnis and 
peiicnrdium 

o The value of this infoimation however is not the same on both sides 
Vciv tollable on the right where it cuts onh verticnllv disposed oigans lion 
7 ontsl tomograpliv does not give vciv valuable infoimation m the iefl liemi 
thorax because of the ohlirjtie position of the heart and of the aortic ar<h 
winch appear as one with the tumor 
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P MM \U\ mnmr* ot tlir h< srt wuir mmtiumth sur\t\ ot the a\ ut title 
tij> !ur< r< m lK It's lb hi two huinlrt t] < im s r> portt tl to tl ite A slmhth 
lujr nnmli r <>1 ,•> n> ntlt’l <Ws hi\e Win npor.otl lumiur most ot these 
1' m it'h I <\sts tt.iitinu to thoir iIom ription wtre tltmt-tl trout piruftl 
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THF JOURWI or TUOMCIC UR( n \ 


epicnrdium found in the right itrio\entriculnr groove This «ai louited on tin nntinor 
aspect of tilt heart and at the root of the great \c-tK (Hg 1) 

It measured J "i In 1 4 In 14 tm The "nil was smooth thin and transparent, and 
the fluid contained in tlie rest was clear colorless, and water\ 

Microscopu examination re\ ealed onh a single laitr of ctlls of the iiie*othehal tipi 
lining the c\ st supported In i fen libroldnsfs Mesotheliuni of the ipiiardium was ri 
fleeted onto the e\st antenorh, and posteriori! it line xtpnrited from tla pnlinoii in arttri 
In a small amount of fibrous tissue (Fig J) 



Mg J —riiotomlcroi,rn|)li slioulne nnsotln lint lining of ci «t In right iwgi rorrn r On 
tin left tin t ptcanlliini Is reflected on r lit r>st wlilli elastic lib rs of tin |>iilmon iri irt<r> 
art vlsllil. In tin left lower corn* r IX_to licnmtowiln and i osln ntalnt 

Iilsct s>io\ 

\s a iule tlie pitman Illinois of the he lit an cJniualh silenl onh t"" 
c.ises an oil ictold \thuh ueie tliagnosul pitot to (loath No (list ot htiitjrn 
tumoi his (\ti hot n diagnose il lufotf ill ith \ bout JO pot iint of tin si tu 
mol's ate malignant inti the t winger ago group is i hicfh lffci ted " 

In mu east this < \ stie tumot u is not dt tei li d on \ i n < xamin itimi ol tin 
< host noi w is it stisppi ti d i linn dh ft is inti n sting to sp< i id it<* is to "hat 
the (\ ontual milt oiim of this i \ st u ould h n ( been hid the p i tit fit sum m d 

s( MM \ll\ 

V uise of benign misotlnlml i \ si ol lhe epnntditim is lopoifed md dis 
e iissi d 
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THE JOURN \L OF THOR IC/C SI RGFR\ 


A general anesthetic was gnen, and the knotted eathetei was then easih with 
dra^n tlnoiigh the median eidntal \em Fltioioscopic usuahzation was \ei\ 
difficult in this patient The appeaianec of the knot is shown in Fur 1 



Flp 1 

In the thud instance a \o 9 catheter foimed a laige loop in the light 
lentucle When the opciatoi tried to stiaighten the hop it lotated on its long 
avis so tli,it two moic loops weie added to that drearh piesent The result 
was a small coil of eathetei in the right at limn All attempts to disentangle 
the cod wete without effect It w is thciefore eautmush diawn up ihrougli 
tlie supenoi mu taia and out of the thoiax until its passige was ariesled at 
the lose! ot tho axilla on the left side The patient was anesthetized ind the 
i it hot or remmed Hut with it came the final poitmu of the basilic lem ninth 
had to be excised The coil of catlictei is shown m Tig 2 

Xo < nrdne lnlnthmm w is registeied dining tlie manijmlations for cut hot < i 
withdrawal m these cases The patients suffered no attcrcfleets and none ot 
the cntheteii7cd usm Is be<nine thrombosed 

HIM t "IOX 

(Vuistant (ffectne tlnoruseopi is essential for j>rcxoutiiitr intrnasc ular 
knotting of tiie c inline eathetei Coding ind looiunir must be avoided If tie se 
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■ v )' -n it * i ipt -limiM h< limit with ni! jm—ih!e -jitcd to -tnuirhtcn out the 
i b < r Mm ilil i hnoi !i«nu withdraw d <>l the talheter would uppo ir to lie 
i . ili -ted o ite-t'n .UMtion m tin pitifiit TIiNi-jiroh.il)]' hu nne ane-thesl! 
r ' - tin -,t -ti< -! tt< oi tin \uuun will- jut] -limilt nteou-h crndn ite- the 

— -1 *i-I pun notion \ t mmlili rolixittoti ot tin -hotildu uid upjior 
rru mu-, ni it'in n il-i nt Iiutnl The rt jiort show-that it is jio-sible to ronune 
tii i ui'tir wufmut un-ilf-ii i\on whin the knot is ot i nrh ton-tdinhle 
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cr\ PToeorcosis of the i i\i, 

RFTORT Of Two CA-Rs W ITJ] Si (_Ch>Sl-L/ Tltb.ATMb \T B\ LoBFtTOAn 
J Ivvri Poi*i>l, M D Porti and, Or>oon 

C R'i PTOIOCCOSIS 01 tomlosis is a fungus disease winch nun he found in 
am pait of the bod' but lias a special picdilection foi the biam and 
meninges 'rlieie it is oidmaiih iatal within si\ months About onefouith ot 
the 127 patients icuewed In Ratcliff and Cook 1 showed pulnionnn imohemcnt 
eithei alone oi as an initial stage ol the disease betoie extension into the hinm 
PulruouaiA disease appeai-s to lunea much Oct tot piognosis than cciehial disease 
which lepicsents the cause ot death m most ol the c.ises icpoitcd in the litcri 
tine 

Cotisulciahle eontusiou ot nonienclatuie is found in discussions of this 
fungus 2 the most popului names ioi which aie Ci yptococius ncofonnnns and 
Torula histoh/tica Othei names aie Saechniorm cos sp, fraaharomytts 
ncofonnans, Crypiococuis homims Toi ula ncofonmtm, ('rypfococcus /m/fl 
lyhcus and Ct yptococcus nicni/u/itidis The disease is known .is cn ptococcosis 
tomlosis BtiNse Buschke disease and European blastoim eosis It is not to he 
contused howc'ci with Amciican hlastoimeosis, which is caused In Blast omycts 
dcimatituhs C> ijptmoa its ncoformons is identified In tiicmsa s stam and 
glows on Sahomaud s medium It is a loiuu] oigamsm with a thick-walled 
iefractile capsule If pioduces pseudoln phac and buds but does not pioduci 
nncelia In eonfiasf to 'easts Toiula let went s sngai-s little ot nut at all 

In eatl' eases of pitlmoini' iinohcment with c i' ptococ costs the patients 
aie usual!' iclatnel\ as\mptomatn, with peihajis oiih i slight nonpiodiutne 
cough usual!' attnbutid to cigaiettes The diagnosis ol tomlosis in these pa 
tients is not suspected at that time since on!' a localised aiea oi pneumonitis 
is found on a tontine chest film which aiea is oidinaiih suspected ol hema 
a tunioi It is onh on pathologic examination of the leseeted smyical sjiecuncn 
that the collect diagnosis is made W lule still in a (unable stage the tungi are 
encapsuhted and not axailihJe foi a positi'c lahoi 1 1oi' test proopci iti'el' 1" 
studies of eithei sputum oi ot In one hose opu aspn ition 
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i espouse ot this disease to am (hug 01 antibiotic mth the except ion of the noth 
oi Ueilh and Altman, - ' who concluded that suiiadiamic and sticptoimem Mould 
piolong tiie hie ot white mts but would not cuie tlieni No ciues lune been at 
tributcd to iodides, which luue loner been leconuncnded toi fungus diseases of 
all tipes Taber stated that until an antibiotic moie specific toi (Jnptoioocus 
is loiind iodides might ecen be contiamdicated Johnson and associates 
claimed that oi fom thcoscmicaiba/ones tested m utio bioiuotlua/ouc pioitd 
the best Klingman and Wcidman 1 " tested latte acids, mpthocjmnoius anti 
biotus and caihamide demallies concluding that actidione is the best in 
utio, but that blood mactnates all oi them and that tlieocaihonntes me best 
111 M\o Thee lecommended lnpeip\ie\m holding the patient .it 40° C for 
si\ class but no icpoits aie asailable of am ]in1ien1 tolei atmg that tempi inline 
toi the lull peuod of tieatment Miliei and associates" claimed that stil 
Iwmidine does not effect the clinical emuse oi c i c ptococcosis 

Most leccnt cluneal icpoits faeoi the use of actidione as being the best 
antibiotic mailable, eien though it is not ien effectne Actidione is an anti 
iungal antibiotic pupaied liom SV/cphniM/ccs c/nsem and lepicsents a fore 
iutinei ot sticptoimem Wilson and Dunea’ 2 lejiotted a patient who was cmed 
ot Ci ns mimurjUuhs foi twent\ nioiiths following a si\-iuonth course 

of actidione with 40 mg each dm liitimcnoush (’niton 11 icpoitcd tom pa 
tients ticated with actidione ot whom two weie dead and two alne one ot whom 
was considcied cmed He also icuewod the litciatme and found most ot the 
ten patients to li.ue died who weie icpoitcd ns liming been ticated with m 
tichone 

IIo[ikms and Muiphi" ic|>oitcd a c.ise ol sistemn spicad of hlastoimeosis 
following lcsection ancsted with undecelenie acid Although \meiuan hhisto 
nrnosis and c 11 ptococcosis oi Huiopenn hlastoimcosis aie not the same disease 
long (ham fntt\ acids Inn o been iepoitcd as beneficial against seieial wmctics 
of pathogenic fungi and mm he use ini in Healing cl\ptocoecosis 

Doimei and associates’ m 104') icpoitcd a lohcctonn foi ci iptocouosis 
followed latei l>\ a total spicad to the centiai neicotis svstoiu I'lcuo and 
I5ailc\" iejmifed a fi\e and one halt ic n as\mptoinatic postopeiatne oh 
sen at ion peuod following a lobeetonn ten locab/ed pulmoiian c ii ptoiou osis 
m a 10 coat old man lkibniose and Losli 1 icpoited a segmental lobeetonn lot 
tomlosis follow cd In eh ith I min ceiebid imohement tom \ean Intel I wfls 
nnohed with seieial Mihsei|iient opei it ions on this pitient and 1 wonclei 
wlictlic ‘1 a whole lobeetonn i ithei than a segmental one would not lime pioudcd 
a widei margin ot noimal tissue md longei peuod ot sunn ii m this case 

Melamine’ ot \usti ilia icpoitcd pulnion in i< sect ions m thicc pitionts 
with pul moil 1 11 < i ' ptococ c osis since 1040 but both tin case histones md pounds 
ot postopeiatne obsci\ iimii seemed epute bnct One [nticiii still hid untie ited 
(Ciibinl tomlosis ami imotlici i conti tbiteril jhiIiiioii ii c lesion when leported 
No inodic il tre itimiit w is mentioned in un ot the patients 

(Her 2U0 e tsos ot 111 ploe oe e o-is line hull i< polled but ot these surgical 
resection <>1 unohed luntr tissue lies been pciloimcd in onh eight juticiits in 
eluding the ihrcc icp/)itcd iroin \iisti tin '1 he two patients icportcd he rewire 
still hung and well when hist cMiinmcd 
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PL I/WON ARY TELANGIECTASIA REPORT OP CASE PRO\ LI) B) 

PI LAIOXARV BIOPSY 

I)f\to\ A Coolf\ Ml), \\n l)\\ (5 1 Ic\'\m ut\ All) 

11Ol ''TON Tf\\s 

I N THE past decade coiifremta! ailei iox cnous communications ot shunts m 
pulnionnix cu dilation haxe been leiopni/ed mine lieqiunth (h in loinicilx 
as a cause ot cxanosis A mimbci of teims lime l)een applied to such nitula 
ton shunts including pulnionnix aiteucneuous ancuixsm ’ ‘ ailenouiious 
fistula" and ‘caxcinous hemangioma of the lun<r ’ In cases wlieie (hi 
lesions aie multiple the descnptixc torn congenital pulnionnix lelanfiiu 
tasia 'lspiobahh juefeiable 

l udoubtedh nut easing niteiest m these lesions has paialleled the icient 
adxnnccs m diagnosis and suifrual tieatment ot cxatiofic he.nt disease In 
lbOT Chuiton 1 first identified a pulnionnix aiteucneuous fistula at nutopsx 
and twentx one u,ns latei AVilkens-’ icpoited a similat post-moitem obseixn 
turn The fiist known ante-moitem diagnosis ol aiteiio\enons fistula ot the 
lun<r was made m 1019 In Smith and Ifoiton " who accuiatch con elated the 
sunptoms and diagnosis slum and Coulee ,J lecenth icviewcd cifjhtx fnc 
icpoited eases and added nine mole tioni The Johns Hopkins Ilosjntnl Sexual 
latei apoits bun" the total published easis to nioie than 100 " 11 '* |k 

r I'hc findings m «i t\pie«il case of pulnionnix aiteucneuous fistula include 
cxanosis ol xnixiii" device pole c x themi.t cluhbui" ol the nails and the 
pi esc nee ot a noinial heait Dcmonstialion ol i c ontinuous hummnifr mtunuu 
oil the suitacc ol the chest nia\ loc ih/c the point wlicte a Inijri fistula is in 
pioximitx to the uh catee Bndio"iaphie examination usu.ilh icncalsa tiinu 
taction ot homogeneous dcnsitx ot \aiinhh M/e and shape and m eonfinilitx 
with lulu xasuilai slndows Lamuintrt ipliu studies mix lie useful in lexca) 
in" the connection between the I< sum and tin pubnoiiaix xasiulii tin but 
uifrioeaidiopiapln is 1 lie most helpful technique axnilable to define tin tine 
natui e ol sin h lesions 

Rccentlx we obseixed i mode i.ifelx ex motif pitient m whom llu diajenn 
sis oi pnlmonaix aitciimcnons fistula uas suspected limn tin histon and 
t linn ll findings but the di itrnosis w,is mb established In tndmiri iphn 
mi thuds unhiding uurme udioiri iphx The eh ignosis in the i ise w is xenfnd 
In exphuitoix thm untonix md hmpsx of tin luiur To mn knowledge this 
is the first < isi ot suspected multiple pnlmoniix tehm.iutiMi in whnh the 
pitunt wasaitiiilh sulunitte d to tlno n otonn tor the pm post ol c stahlishintr 
the diagnosis In piibnon ux biopsx 

from th J) i t rtrn nt*> Mire r\ an 1 I r-WI i(rjr J t'J r 1 nh r lt> ( II* m M fMnc 
nn I Ui<* Mrtholl t <| It il Hr i t<n T \ 

It t h« 1 for ptil»l|cntlr n 'MirHi 1° I 
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RFI’ORT Of \ C\^f 

M R \ , a 7 \enrold -wlute girl nn" admitted to the "Methodist Hospital on Npt 
J> because of mild eh'pnen uliicli lind grnduulli im routed during t! i pruidiuj. 

eighteen months Lxcept for oecn'ional mild infection' of tlic upper re'inratnn tract 
'he had been in pood health About seicn month' prior to ndini"ion lor aunt a 
regi'tered nur'e noticed clubbing of the patient’' nail' (big 1) and mild, but increasing, 
c\ ano'is n Inch tended to appear after 'trentiou' exertion 

A 
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l-O, 3 — \nel » ir lie er im In Iti in! n |» I rlor III not If I lat r .1 I / > I roj <*tl n 
• litiulm. normal clr< ul illc n e.f is.ntr i t r limn tlir iueh Hi palm n ir> nrt« rl< \n nnt 
markinj;- In it tune ti i e mi- nr nut i r< mine nt tti >n In tti oi i- r Pit- mi 1 in r I " 
trr nilir t nl I 'll' trine In tti art rl - if 'mill t illt-r 
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" ltU st per cent scgnunter- 1 per cent bind forms 1 per cent h i»plmc\ te«, J per rut 
motiocMoi uid 1 per cent eosinophils \ sample of femoral nrunnl blood was found to 
hn\e an owgm saturation of SI 4 per cent l nnnlws welded a specific gnu it \ of I il.’u 
no protein or v u ft a r and Iti to 11 leukootes per microscopic high pov.cr luUl 



4 

}■ ic —1 liotomh ro^riplis il « Ttlon of puhuun ir\ \t low mmniMention f -i) 

Uw r* nr at l* u*«t thr* * xithpl ur if art rlo\ noun an iin^n?*- in* a-niNn*. - to 4 nan in 

Hanot r uml tla I« « iv> r jmlmonnr\ junniliMim upjwnr* nonnu! \t tilth* r ttmunlfli itn»n 
<K> fool of iinkimii itoti« prolif ruth n of m itur* t>j>* ar r*\*nl <1 

f iuoro i oj»\ of tlu t In "t n\nli«! tla la irt to la of norm tl mz* ntal < ontiuirnf ion 

with normal jtuKntinn No unu^n tl jml ntton* wtr* ohorml in tla Ininr r« t,ion hot 
ptj|inonnr\ rnnrhin^** up]* n «J n« e* ntnnt* »! ptrtu ninth in tin hn » Hot ntj*» mvrnni'- **f 
tla ilaM 4xlulvit«<1 run Mttnt* d p*riph«ril pulnmmm rmirhm*,* hut faih <1 to *h rnon trnt* 
nn\ l-mlnf* *1 puhmimM )» moii nnln^nni »h rnon tmt»*l normal fir win 

tton <f th* control iu« hum thro i*Ji tla la irt nral K rut t* *1 without «iirhn** **f 

nhnor rmhtv \a rt lar rnnrl in*. u r« rnor* j romna nt in tla hi * of th* Inn*, thnn in 

th. upjH r r* „io •* I ut no nr* i **f jiohn** **f l« * outfit m« hum un « \ i«I« rtf Mo t of 
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DISCUSSION 

The obsenations m this case indicate that the multiple minute pulmonan 
aitenoeenous fistulas eceie a manifestation of the disoidoi desuihed In 
Osier W eber and Iiendu 13 teimed “hcreditnn hemoi lhngic telangiectasia 
Ciiteim foi the diagnosis of Oslei-Webei-Rendu thsense include .1 definite 
histon of heredite, \isihle telangiectasis with a pathedogic distribution anil 
a tendency ton aid bleeding fiom these lesions The fact that about 40 per 
cent of patients with pulmonan aiteiio\onous fistulas lincc telangiectasis m 
othei paits of the bode stiongh suggests that the pulmonan lesions icpiesent 
meieh a localized manifestation of a geneinli/ed cajnllan nlmoimahtc In 
mam lepoited cases, attention has been called to the fact that the pulmonan 
lesion appealed to he a manifestation of heieditaic hemoiihagic teinngiu 
tasia ' 10 H Multiple minute pulmonan aitcnal fistulas mac shunt eiumgli 
blood an estimated 30 pei cent of the total endilationaccac fiom the pul 
monan nheoli and ca]nllai\ netccoik to pioduce oennosis eceu though 110 
lesion mac he cisible ladiogiaphienlle Bunk 1 icpoited <1 case of a palient 
19 ceais of age ccith cutaneous and abdominal cisceral hemangiomas pioccd 
he lapaiotomc in echoni theie ccas a familial histon of leiingicctnsia 
Although that patient ccas ejanotic had clubbed fingeis and had an aiten.nl 
oxegen satutation of onle 70 pei cent the pulmonan lesions wen not 
demolish able ladiogiaphicallc including nngioenidioginphe Lxploiatnra 
thoracotome ccas not earned out In othei icpoited cases of patients ccith 
generalized telangiectasia ceanosis has been attidnited to penphcral rntlur 
than cential caseulai fnctois* " In Ihese instances the coexistence of pul 
monan aitenoeenous fistula ccas not stiongh consideied 01 <-he ccas felt to 
he of academic mtciest onlc and thoracotome ccas not lecommcnded In the 
case herein icpoited theie cceie multiple telangiectases ocei the suifacc of 
the bode caning in si/e fiom pm point to 2 cm m dmmctei, and plellmra 
ccas piobablc attiiliutable to cutaneous cnpillan almormabtics as cccll ns to 
c c miosis and pole f c themia 

A definite familial histoic of hemangiomas as existed in 0111 c isc has 
been found in about 17 pei cent of icpoited cases ot pulmoniic nitcrioceiioiis 
fistulas and in tlucc mstniiecs the pulmonan lesions Ince been disc ocend m 
siblings r 10 

Vbscnrc of bleeding manifestntions c Iniac tc i istu of (hlei 7 \ c bi 1 lb mlu 
dise.ise in our patient does not exclude the case is an example of heieditirc 
tel miricctasia since lieinoiilngie phenomcm 11111 not ippni until the third 
or fourth decade of life 01 ecen Inlet It isentueh possible therefore tbit 
our patient m ic subse cpie nth e xhibit a bh e ding 1 e iidem c Tc j»u al mniiite st 1 
tions include hemoptc sis hemitemesis me Jem heiinturia nnel e ere hiocase ular 
Hiidents \t autopsc te hiigiee tases hacc been found in the* skin iiom 
mouth phnrcnx larcnx trie hen sloin.oh .inel duodenum The tench nee 
tocenrd ehronie blcedimr 111 these 1 ises mac lend to sec ere secondare anemia 

III the usual e.ise of ptdmnn ire arte rioc 1 noils amurcsni the eh icimsis 
mac be strongh sucLcstcl be the standard rocntirniogiaphie tcchnifpifs and 
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r . ittlirtu* -1 !»% n«ri». ir.li-^r .pin \\ h< n as the <h <*t j.ulimm m 

r . r .Winns fistuh - .11 mini!' Ik r, mill' tstihlisln .1 in this,. ttLhmqms 
th. .V.JM.II.! 1 is. M,,h ns tint n]»>rti<1 hen nmltipli minute listens 
, -v n .t I* sun.i.nth iwii Msinlirni b\ <«nitr«st mwltmir in the jmlmon in 
r . ri t<* <s ihlnh tin <liunn>sis umquiwn ill' In siuli net m* is linntul 

l,nr i.it ,ti.\ ' i*h < \j.h-r itinn w tin- lumr iml t\<isn>n <«t i spumun for 
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Mo . i opii ,l!\ i ill !• sum ,\1iilntnl tin iliar uUristn lppinranti ot pul 
i >n a i ni .niimis tistul i is «h s, rilml !>\ 'i it * r .nnl his issonitis' 
n ,i 1 % In pri s. ni i ni i ills,, ini, ,1 thin i\ ill, il iff, nnt in, ri ihstnnlc,] 

r < ~i 1 1 \, ins unt n int, ri, mnj ' is, ul ir s i, , iinsistim* oi ,hsU ml, ,1 \ (ssf Is 
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< <w n is lo in mu, nns m lh, hum m must inst un i s tlu lnst<»I»*tri< litulnurs 
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the entne (host and cast was mapped with tliiccineh clastic bandage- l|, c 
patient was then letuined to his loom and plated on his opeiatcd side with 1(1 
rntli dotation ot the foot ol the bed until the blood piessme had iciiiniiud stable 
with the ststolie piessme aliou* 100 nun Ilg foi at least two hours Intn 
nasal owgen and mtiavenous blood and fluids weic also fin on dining til’s tune 
The cast was left m place toi the to twehe dais 

DISCI —10N 

Pi 101 to the development ot the modem tho!aco[)last\ paradoxical icspii i 
toi\ movement in the flail chest wall had caused senotis post opt ritive shock with 
a high moitalitv late This ha/nid was efteetivelv contiolled when tin pine edit re 
was bioken down into seveial stages ol two oi thice nbs each The sitisfieton 
completion ot ninetv-iune consecutive thoiaeojilastics m stiurle stages w is made 
possible onlv In the availalnhtv ot an efleetive method of coiiliolluni pniadosiea! 
motion 

The ioitv one easts vvhuli lequned the Tiapp adhesive iicnmast to stabilize 
the chest wall aie evaluated in Table I Tin ages of this gioup landed fioin 
1 j to (52 veais vvitli an nveinge age ot to 3 veais Theic vuie sixteen women and 
twentv-five men patients Tvvcntv weie opeiuted on the leit side and iwciitv one 
on the right The nuniboi ot uh segments taken at the single piocedme varied 
from five to ten with an avemge ot si\ and one half Postopuative shock was 
unitsnallv seme m foui eases (1 13 21 and 13) Two ol thc-c palnntslnid 
Iiostoperative atelectasis one ulieied In tiachea) aspn it ion and the otho 
misdiagnosed as pulnionaiv uifnution until she coughed up a plug of inspissated 
mucus on the eighth postopeiatne dav One patient was chgitali/ed on tin 
tom til postoperative dav because of a persisting lapid Icelilc pulse Then wire 
no pieopeiative conditions in these cases which might have suggested the prclcr 
once ot a staged pioeedute All cases suivivtd the immediate postopi lattvc 
jienod and onlv one death has oeclined (No 11) and this was due toaemhro 
vaseulai accident on the thu tv-second postopeiatne dn with death on tin 
thutv sixth dav This patient s condition was considcied sitisfaitoiv up to 
the onset of hemiplegia and the death is believed not to la issociated with the 
technique of tborneoplastv The nerige time ol elevation ol the loot ol tin 
patient s hod aftei suigen was si\ md oik qiiaitoi boms 

Mood icpl u c inent vaind Mom 1 to 4 pints with an lvnaac of 2 ! pint'' 
pci patient 

An it ti nipt vi is made to estimate postopoiativc pun molding to th< jx nod 
of ptin icliet between hvpodc mins of Pantopon oi Dcimiol dining tin tn-t 
Ioitv oi_lit Iiouin postopciitivc.lv This ipja.HN in he (innpiiihh to tint in 
oui picviotis first stane thoraeopbisties with the umovil of thice til)- M Hi' 
patic tits cure loiind to he nmukahh irec ol seven postopc 1 it n c ]>ain miltin'-' 

< i-i s were tor tin mo-tpirt iinoni. tin mi n w ith little snl« iilane oils f it \\<>nnn 
with 1 mere hre csts uid with i thick nliposc Imu undi i tin -km inn apt ,f ’ 
tmiij'lim ot prt— cm at the i-dcre ot tin < a-t in oiu < i-' the omi|i! i lit " i- 
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wall was contioiled satisfactorih In the Tiapp adhesive honneast Complua 
tions weie tieated without senous difficult' Slight nmease m lnoihulit' was 
well justified b\ the ineieased late of defimtne ticatment ami the ledueed 
mental tiauma ot the mdnidual patient 

RFFFRKNCF 

Trapp t\ T) One Stage Thorai opla«t\ t «ing an lillie^m Hamieavt, ]1|« of Cheat 23 4JS 
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